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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 





Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 


Telephone : Penarth 300 Telegrams : ‘‘ Cement, Penarth”’ 
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‘Burton s 


(SAFETY LOCK—UNIQUE FEATURE) 


ut Pe 


«« TUBULAR STEEL PROPS 


(ADJUSTABLE) 
For Supporting Temporary Floor Shuttering 


Burton’s Adjustable Tubular Steel Props 


for the above and many other purposes, are much 
preferred by the men who erect them to the old- 
fashioned Timber Props. They can be erected by one igs 
PN: man in afew minutes and positively adjusted and safely 
—— locked in position, thus avoiding any possibility of 


being accidentally or maliciously tampered with. 


Manufactured in our own most modern and 
up-to-date works at Old Hill, Staffs. 


No spanner, jack, or tommy bar necessary; simply lift 
inner tube, insert peg, and tighten up. 


No loose parts to lose, and easily transported. 


BURTON’S ADJUSTABLE TUBULAR 
STEEL BEAM PROPS 
are provided, as illustrated, with a braced head for sup- 


porting temporary shuttering to R.S.J. casings and reinforced 
concrete beams, &c. 





Approx. 
Size HEIGHT 
No. Fully Closed Fully Extended ear ga 


\. 5 ft. 7 in. 9 ft. 10 in. 50 
2. 6 ft. 7 in. 10 ft. 10 in. 54 
rxrxy 3. 8 ft. 24 in. 12 ft. 54 in. 58 rxrx 
STANBARD 4. 11 ft. 0 in. 16 ft. 0 in. 72 
PROP 





thick 
BEAM PROP 








Head Fitments to suit any Special Job, designed 
for use with BURTON’S PROPS. 


Burton's Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 
London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.| 


Telephone : Abbey 6483/4 Telegrams : Dubelgrip, Sowest, London 
A 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 








Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised, or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars and Acces- 
sories for forming right-angle loops 
in one operation. 


Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


|CEMENT & STEEL LT. 


SECOND AVENUE CHATHAM KENT 


Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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Consulting Engineers : L G Mouchel & Partners 


Constructing the superstructure and 300-ft. high chimney for the 
Power Station at Plymouth for the British Electricity Authority 











John Laing and Son Limited, Building and Civil Engineering 
Contractors, London, Carlisle, Johannesburg and Lusaka 
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POLIS 


FOR AUTOMATIC ALIGNING AND 
SELF-SUPPORTING SHUTTERING TO 
WALLS, FLOORS, COLUMNS AND BEAMS, ETC. 


- 
¢ 
~ 
= 
~ 
| 
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<= 


Inspection of the actual 

plant will show the simple 

@nd robust nature of the equip- 
ment which has been designed 
for rapid fixing and easy maintenance 


‘ 
This new range of formwork, for use on all types and systems of concrete construction, 
provides the Contractor with the means of overcoming formwork difficulties in an easy and 
economical way. No special tools are required, it is easy to erect and dismantle, and robustly 
constructed to withstand heavy wear. Full information can be obtained from any Mills Depot. 


\ ro | BELFAST - BIRMINGHAM - BOURNEMOUTH - BRIGHTON ~ BRISTOL 
\/ wt CANTERBURY ~- CARDIFF - COVENTRY - CROYDON ~- DUBLIN 
Jt j ix ) EXETER - GLASGOW ~ HULL - ILFORD ~ LIVERPOOL - LOWESTOFT 


MANCHESTER * NEWCASTLE - NORWICH - PLYMOUTH 
5OF Se BORO OLOMBANYRME PORTSMOUTH - SOUTHAMPTON - SWANSEA - YARMOUTH 


Head Office & Depot : TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. Tel: RiVerside 50269 
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PD DNL IOLA CCL SING SLE 
for all ferro-concrete work 


The illustration shows reinforcement work 
in course of construction for two circular 
sedimentation tanks which form a part of Chay Bagineer end Survepes : 


~ . . F. MARGERISON, A.M.LCE., M.L.Mun.! 
the City of Hereford New Sewage Scheme. MLWE 





The whole of this reinforcement was Consulting Engineers 
' - MESSRS. L. G. MOUCHEL & PARTNE RS, 
supplied, bent and fixed by T. C. Jones 


LTD. 
“ Main Contractors 
& Co., Ltd. MESSRS. M. J. GLEESON, LTD, 


T.C. Jones & Co. Ltd B00 


STRUCTURAL & REINFORCEMENT ENGINEERS Sanus 


A complete service is available for the design, supply, bending and fixing of steel reinforcements 


WOOD LANE, LONDON, W.12. Telephone : Shepherds Bush 2020 + BUTE STREET, CARDIFF - TREORCHY, GLAM. 





CCE] s03/1R7 
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BUILDING AND CIVIL ENGINEERING 
REINFORCED AND PRESTRESSED CONCRETE 


DOUGLAS 


PILING - HEAVY FOUNDATIONS - ROADS - BRIDGES - AIRFIELDS 
FACTORIES - SEWERS - RAILWAYS - BUNKERS - COFFERDAMS 














ROBERT M. DOUGLAS (CONTRACTORS) LTD. 


395 GEORGE ROAD, BIRMINGHAM, 23 Telephone : Birchfields 4541 





ENGINEERS SPECIFY 
THEM because rein- 
forcement is securely 
fixed without fear of 
displacement by rough 
usage, tamping, or vibra- 
tion. No snipped ends 
are left to cause rust 
marks. 


CONTRACTORS PRE- 
FER THEM because they 
are cheaper and fixed 
more easily and quickly 
than any other type. 
Test them on your next 
contract at our expense. 


. - » SAVE TIME, LABOUR & MATERIALS 


I. S. & G. MERCHANTS LTD. “ "sigur cimeus 


: Lendon W 6805. 
(Formerly EDWARD LE BAS & CO., LTD.) Senn! Ganaen, tanten. 
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WICKHAM Builders’ Hoists, all 

models, include quick fitting Tower 
Masts which take substantially less time 
to erect. The Mast sections are de- 
signed to butt on to each other and so 
rabbeted as to be automatically self- 
aligning. Sections are held together 
by six bolts only, no fish plates being 
required. The Power unit is totally 
enclosed in a steel housing affording 
complete protection. All Wickham 
Friction Winches are fitted with self- 
aligning ball and/or roller bearings, 
giving longer life and lower maintenance 
costs. All Wickham Builders’ Hoists 
are fitted with an Automatic platform 
control which increases the life of 
the wire bond and prevents crashed 
platforms. 


Leading Contractors on the Festival 
of Britain sites made extensive use 
of WICKHAM BUILDERS’ HOISTS 





WICKHAM PRODUCTS 


Builders’ Hoists (Mobile and 
Static), Passenger Hoists, 
Concrete Elevators, Dia- 
phragm Pumps, Power 
Winches, Portable Winches, 
Brick Barrows, Safety Gates 


Please write to us for interesting literature 
and the name of our agent in your area. 











TAKE IT UP WITH 


fe: | " 
Wickham 


WICKHAM 
ENGINEERING CO. LTD. 


(Dept. 4) 34 VICTORIA ST., LONDON, S.W.1I. Phone: ABBEY 5967-8 


Grams: Wicamite Sowest London 
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KWIKFORM LTD., WATERLOO RD., BIRMINGHAM 25 
London Office: 66, Victoria Street, S.W.1. 
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Service tunnel constructed Foundation works for large 
with standard formwork. Midland Iron Works. 


...the adaptable 


concrete formwork 


is designed to meet the widest possible variety of uses: Double or 
Single Face Work: Columns: Beams: Piers: Battered Retaining 
Walls, etc., etc. 

Patents granted or pending in all principal countries of the world. 


Descriptive schedule No. 2599 with terms for hire or purchase will be sent on request. 


Construction of houses in 


Formwork erected for con- “No-Fines”’ concrete for 
struction of Silos. large Government authorities. 


peaiida t MiTiit 
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17 FT. CANTILEVER SLABS 
IN PRESTRESSED CONCRETE. 


; 





ee 


demonstrates some of the out- 
standing qualities of prestressed 
concrete. The concrete was 
made in short sections, assembled 
with dry joints, and prestressed 
on the site. The hilt and blade 
of the sword, standing 50 ft. 
high, are prestressed by three }” 
diameter ‘MACALLOY ”’ Steel 
Bars. 


The handguard is of special 
interest. Comprising two canti- 
levers 17 ft. long, with an overall 
wing span of 36 ft., it is designed 
to sustain point loads of 400 Ib. 
at the tips. The cross-section of 
each wing measures 24” X 6” at 
the root, tapering to 3” deep at 
the tip. The cantilevers are pre- 
stressed with four }” diameter 
“MACALLOY’ Steel Bars. 
The total weight of bars in the 
complete structure is 560 Ib, 
Lee-McCall fittings and pre- BY THE 
stressing equipment were used 


throughout. LEE-McCALL SYSTEM 


made of prestressed concrete 








McCALL AND COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH, SHEFFIELD AND AT LONDON 
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Shell - Roof 
Construction 


ee Le 


SIR ROBERT 


McALPINE 


& SONS LTD 


The illustration above shows a factory constructed by us for Duple Motor Bodies, 
Ltd. Consulting Engineers: Messrs. C. W. Glover & Partners. The shell roof 
was designed by Mr. C. V. Blumfield, A.M.inst.C.€. 


80 PARK LANE LONDON, W.1 
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Ast 
fas a 
Paty 





Photograph by 
permission of 
Railway Executive 


CONCRETE SLEEPERS 


British Patents Nos. 569573-16779/43 
and Patented in other countries 


* pre-stressed 
positive anchorage 


. “gent 


STENT PRECAST CONCRETE 


LTD. 


1, Victoria St., London, S.W.! 
Telephone: Whitehall 2573 


Works: Dagenham Dock, Essex 
Telephone: Rainham (Essex) 780 


Sales: 


Agents for Wales and South-West England : T. L. LOWE, Esq., 
B.Sc.Eng., A.M.1.C.E., M.inst.M.E. ; DAVIES, MIDDLETON 
a DAVIES, LTD., 9, Museum Place, CARDIFF. Telephone : 
Cardiff 2370/1. 


Midland Agent: FABIAN |. JACKSON, M.in.B.E., 
M.L.PLE., 11, Leicester Rd., LoudnBonoucn, Tele- 
phone : ‘Lou ghborough 3781 & 3543. 56, St. Mary's Rd., 
MANCHESTER. 10. Telephone: FAI 2623. 








CHESTERFIELD 


0 Se a 


A =m gage: NOTTINGHAM a: = 


BELPE 
BURTON- 
e DERBY 


ON-TRENT 


MELTON 
LOUGHBOROUGH MOWSBRay’ 








Trent Gravels 
10,000 tons per week 
Washed & Crushed |} in. to 3 In. 


We ere the leading suppliers of -class concrer 
the eres thew above. r 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 
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BOOKS on CONCRETE 


“CONCRETE SERIES” 


books on concrete are available on 
practically every aspect of the design 
and construction of reinforced con- 
crete and precast concrete, the 
manufacture and chemistry of 
cement, and kindred subjects. Fora 

t giving prices in 
sterling and dollars, send a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 
England 











L.925B 
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All the concrete on this superstructure 

was placed with one ACE hoist. Whatever 

you are building—a power station, factories, 

Offices, flats or houses, your choice of plant is 

most important. But most important of all is the 
hoisting equipment, thie pacemaker of the job. And 
that’s where we come in. The ACE range of 
electric, petrol or diesel-driven hoists includes those with 
hoisting speeds up to 250 ft. per minute, 5/50 cwt. 
Platform Hoists, Concrete Elevating Plants, Work- 
men/Goods Hoists, Mobile Platform Hoists, 
Tunnel Hoists, Shaft Hoists, Transporters, 
Haulage Winches. Lightweight Portable 

Winches for hoisting reinforcing bars, etc. 


FOR ALL TYPES OF BUILDING CONSTRUCTION 





A Cc E hoists 


Sale or Hire 


A.C.E. MACHINERY LTD., Porden Road, Brixton, London, S.W.2 
_ and at Brentford. Telephone : Brixton 3293 (9 lines) 
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ANOTHER RECORD FOR THE STEEL 
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INDUSTRY 


AND FOR ISTEG 


Year by year the Steel Industry improves on its 
previous record output and year by year more 
Isteg is being used for Concrete Reinforcement. 
After all, what’s the use of the Industry pro- 
ducing more steel if we don’t make the best 
use of it. 

Cold worked bars—such as Isteg—permit a work- 


for Concrete Ket, 


ing stress in tension 50°, higher than plain steel 
bars. Wherever Isteg can be used to advantage, it 
saves one ton in three as regards steel and shows a 
worthwhile financial saving as well. For Concrete 
Reinforcement Isteg provides a higher safety 
factor ; controls cracking and is backed up by an 
efficient delivery service. 


ISTEG 
Bee Se se 
STEEL 


ISTEG STEEL PRODUCTS LIMITED (SALES) 43 UPPER GROSVENOR ST., LONDON, W.I. 


Tel.: GROsvenor 1216. 


ISTEG is manufactured by Guest Keen & Nettlefolds (Cwmbran) Ltd., Cwmbran 


McCALL & Co. (Sheffield) Led., Templeborough, Sheffield 
The United Steel Companies Ltd., Sheffield, and ISTEG STEEL PRODUCTS LTD. 
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WATER TOWER PONDERS END WORKS 


PETER LIND & CO LTD 


STRATTON HOUSE, STRATTON STREET, PICCADILLY, W.1} 


TELEPHONE : 
GROSVENOR 460! (10 LINES) 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
aa based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


ye Specialists in the Repair of Engineering Structures 
Thad 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


H. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S.  146/1947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was built in our works. 








The “CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. ont rcsicn) 


BEACONSFIELD ROAD, LONDON, N.W.1O0. Telephone: WHLESDEN 0067-8. Cables : CAPLINKO, LONDON 
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Concrete piles 
and sheet piles 


for the foundations of a gas- 
holder tank on a difficult 
site at the Dumbarton Gas 
Works. Engineer and Man- 
ager: Mr. A. McFadyen. 
Consulting Engineers: 
Messrs. F. A. Macdonald & 
Partners. 





This work involved the 
making and driving of 1,425 


precast reinforced concrete 
piles 25 ft. long, and 575 
precast reinforced concrete 
sheet piles 13} in. wide, 
6 in. thick, and 25 ft. long, 
all of which was carried out 
by : 


BRYDON 


26 BLYTHSWOOD SQUARE, GLASGOW, C.2 co. L ‘ D. 
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CEMENT 


“SUBMARINE BRAND 


THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 

For CONCRETE For RENDERING 

Provides a CONCRETE of great strength Supplies an impenetrable RENDERING of 

at early dates and impervious to water, such adhesive power that a |” thickness will 

oil, etc., without any form of surface resist an outside pressure of at least a 20’ 

coating. head of water. 
For SLURRY (as paint) 
For PAVING Makes a perfectly watertight covering to 
Produces a hard wearing PAVING, dust- brick or breeze concrete walls at very small 
less and proof against penetration by water, cost, and also provides the best watertight 
etc. undercoat to coloured finishes. 

Technical Information is available to users. 
Used in 1914-1918 and still used by : 


Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


289 TAVISTOCK ARE, 
SUPER CEMENT LTD., tonoon, wor m 1008 


Euston 1808 











PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER iS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 


‘Phone: 22480. LEEDS ’Grams: “Grease.” 
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COMPLETE POWER HOUSE IN REINFORCED CONCRETE, WITH 
SHELL ROOFS, AT INVERESK PAPER MILLS, MUSSELBURGH 


CIVIL ENGINEERIN) CONTRACTORS, REINFORCED CONCRETE 


Head Office: NETHERFIELD, BERKHAMSTED, HERTS. Phone: Berkhamsted | 128-30 





Branches at: LONDON - SIRMINGHAM - MANCHESTER - LEEDS - EDINBURGH 
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DISMPCRET 
An Electrically Driven PC4 Concrete P . 
CONCRETE Capacities ol 8 to 10 cu. yds. per heer. 


Ranges actually obtained 125 ft. vertical or 
1,500 ft. horizontal. 


CONCRETE 
BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


@ Pump and Mixing plant can be located where it is most con- 
venient for storing and handling aggregates and cement. 


The concrete is delivered by pipeline just wherever it is 


required with the minimum of interference with the building 
operations. 


The speed of the pump governs the whole of the concreting 
gang. 


Pumpable concrete must of necessity be good concrete. 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. 


Telegrams: Pumpcret, Kens, London. 
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extend a cordial invitation to 
old and new friends to visit the 


B.1.F 


OUTDOOR SECTION 
CASTLE BROMWICH 














Where there will be shown the finest collection of Contractors’ Plant ever assembled in one place. Visitors 
to Stands 1215 and 1114 can inspect the complete range of Allam Vibrating Equipment, Hoists, Winches, 
and Hydraulic Bar Croppers, including the Extra High Frequency Flexible Drive Internal Vibrator and 
the New Petrol Tamper with coupled vibrators. 


E. P. ALLAM & CO. LTD., 45 GT. PETER ST., LONDON, S.W.1. Tel. : Abbey 6353 (5 lines) 


SCOTLAND : 39 Cavendish St., Glasgow, C.5. Te/. : South 0/86. Works: Southend-on-Sea. Tel. : Eastwood 55243 





CONCRE} 


Anderson’s Concreting Paper, a 

bituminised waterproof product, is ideal for road 

or floor concreting. It prevents the water from drain- 

ing away from the underside of the concrete, and thus allows 

a uniform set throughout the thickness. Supplied in rolls 112 yards 
in length and 36 inches wide. Samples and particulars sent on request.” 


ANDERSON’S CONCRETING PAPER .«.. 


D. ANDERSON & SON LIMITED, STRETFORD, MANCHESTER £4 EY PAA/D 
Roach Road, Old Ford, London, E.3 EXPANSION JOINTING 
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When CORROSION wind 
-yon de! 


—to leave walls, floors, tanks, pits, pipes, channels, etc., un- 
protected against the attacks of Acid, Alkali, Oil or Water, is 


to expose them to rapid deterioration, and continual mainten- 
ance costs. 


Windsors provide a complete range of products for the pro- 
tection of Wood, Metal, Concrete, Brickwork, etc. 


Coll WINDSORS today - keep Corhosion away 
H.WINDSOR € C° LTD 


748, FULHAM ROAD, LONDON, S.W.6 ‘Phone: RENown 6006-7-8. 
119, VICTORIA STREET, LONDON, S.W.1 ‘Phone: Victoria 9331/2. 
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CHRISTIANI 
& NIELSEN tr 


REINFORCED CONCRETE 





54 VICTORIA STREET, LONDON, S.W.! 


TELEPHONE: VICTORIA 6152 
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brings the accuracy of 
the drawing board to the job 


Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 
Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Sheffield, Cardiff, 
Glasgow, Dublin, Belfast 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun. It can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


«6 PS.” 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “ P.S."" Mould Com- 
pound for this class of work. 


“8.4.” 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


APRIL, 1951. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854. Telegrams : ‘* Columba, Leeds, 3.” 
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The long list of contracts of all kinds and sizes 
carried out by us in reinforced concrete reflects 


the very wide experience we have had in this 


class of work. We undertake contracts in any 


part of the country, and invite Engineers and 


Architects to include our name on their lists 


iam 
THORNTON ¢ SOND LID 


38 WELLINGTON ROAD 
@ Liverpool 8 


for future enquiries. 
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Candy Filter House for South-West Suburban Water Company. 
Mr. H. Austin Palmer, Engineer. 


THE BEST WAY to illustrate CONCRETE 


is by HALF-TONE BLOCKS 
OF THE HIGHEST QUALITY 





Complete Service of 
ENGRAVING, TYPESETTING, 
PHOTOGRAPHY, 
ELECTROTYPING and STEREO- 
TYPING and ARTISTS’ WORK 





THE STRAND ENGRAVING COMPANY LIMITED 
8 & g ESSEX STREET, STRAND, W.C.2 
Telephone: Temple Bar 6311. Engravers to ‘‘ Concrete.” 
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INSEPARABLE 





MOON and TIDE 


Invisibly . . . inexorably . . . the waters of the world yield to 
a power even greater than their own. So, the tides must be for 
ever linked in our minds with the moon. 

Those engaged in the planning and construction of our 
great buildings must devote their genius to more down-to-earth 
subjects than heavenly bodies, but they too are apt to marry 
names and thoughts into single phrases. And in many circles 
Foundation Piling has become simply ... FRANKIPILES. 
This “* cast-in-situ ’’ word expresses one concrete idea . . . the 
safest, quickest and most economical method of piled founda- 
tions yet discovered—a system which has achieved world-wide 
success on building projects of the greatest magnitude. 


FRANKI ~ PILES 


FRANKI PILES CARRY MORE TONS PER PILE 


THE FRANKI COMPRESSED PILE COMPANY LIMITED 
39 VICTORIA STREET, LONDON, S.W.1 


Telephone : ABBey 6006-9 Telegrams : FRANKIPILE, SOWEST, LONDON 


SOUTH AFRICA: THE FRANKIPILING CO. of S.A. (Pty.) LTD., DURBAN and CAPE TOWN 








CONCRETE AND CONSTRUCTIONAL ENGINEERING 





NS 


ec 


_& 


@@ The time has come . . . to talk of many 
things ! of shoes — and ships — and sealing 
wax — of cabbages — and kings : ” As soon 
as we touch upon the diverse uses of 
Expanded Metal we, like Lewis Carroll’s 
Walrus, cannot help but ‘talk of many 


things” because... . 
The Keynote of Expanded Metal is 
Adaptability 


It is universally used as reinforcement for con- 
crete or lathing for plasterwork and yet it is 
equally successful as a decorative ceiling of 
colour-anodised Expanded Aluminium. 

From walkways to letter trays; reinforcement 
to decor; openwork partitions to loudspeaker 
grilles; bedlamps to guards for machinery — 
such diversity of use provides evidence of the 
hundred and one ways in which men take ad- 
vantage of the remarkable adaptability of 
Expanded Metal. 
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TATE GALLERY, LONDON 
(Above) : Expanded Metal lath- 
ing and plaster ceilings at the 
Duveen Sculpture 
Architects : Messrs. Romaine- 
Walker & Jenkins, A/F.R.1.B.A., 
London, in collaboration with 
the late Mr. John Russell Pope. 
Consulting Engineers: Messrs. 
Reade, Jackson & Parry, London. 


Galleries. 


* 
(Below) : Expanded Metal fore 
and aft gangways on M.T. 
", built by Lith- 
gows Ltd., Port Glasgow. 


* Waziristan 


THE M.T. ‘* WAZIRISTAN” 








Expanded Metal Products 
The Expanded Metal Company, Limited 


Burwood House, Caxton Street, S.W.1. WHItehall 1736 
STRANTON WORKS, WEST HARTLEPOOL. HARTLEPOOLS 2194 


ALSO AT: 


55D 


ABERDEEN, BELFAST, BIRMINGHAM, CAMBRIDGE, 
CARDIFF, EXETER, GLASGOW, LEEDS, MANCHESTER 
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CUBITTS 


sees for advanced technique 
An artist’s impression of the B.E.A. 


Hangars at London Airport, as they in construction 
will appear when completed. Further 

advertisements in this journal will give 

constructional details of particular in- 

terest as this contract progresses. 


Consulting Structural Engineer to Holland & Hannen and Cubitts Lid.: A. E. Beer, Esq., A.C.G.1., 
M.1.Struct.E. 


Consulting Engineer to B.E.A.: Messrs. Scott & Wilson, M/M.1.C.E. 
Consultant Architects to B.E.A.: Messrs. Ramsey, Murray & White, F/F.R.1.B.A. 


Prestressed Concrete Design : The Prestressed Concrete Co. Ltd. The Concrete Development Co. Ltd. 


HOLLAND & HANNEN AND CUBITTS LTD 


Building and Civil Engineering Contractors 


ONE QUEEN ANNE’S GATE WESTMINSTER SWI 


LONDON @ LIVERPOOL @ NEWCASTLE @ SCOTLAND @ OVERSEAS 


P744 
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BOLT down those new machines and get them working 
right away with Rawlbolts! Rawlbolts save time—no 
grouting-in—no waiting for cement to harden. Fix the 
switchgear—wiring—lighting—fire and canteen fittings and 
all similar equipment with Rawlplugs. Rawlplugs are the 
world’s firmest and speediest screw fixings in brick, cement, 


EAS 


concrete and all solid materials. FIXING ’ DEVICES 


Use Rawlplug Fixing Devices where “' speed is the essence of the contract’”” WRITE FOR TECHNICAL LITERATURE 


THE RAWLPLUG COMPANY LIMITED - CROMWELL ROAD - LONDON - 


S.W.7 





B395 

















Design, Supply 
Bend and Fix 


We can undertake prompt execution of all orders for this work. We can quote as follows, and will be 
glad to have your enquiries :— 
REINFORCEMENT DESIGN 
SUPPLY, BEND AND FIX TO SPECIFICATION 
SUPPLY AND BEND TO SPECIFICATION 
ALTERNATIVELY, CUSTOMER’S OWN MATERIAL CAN BE BENT AND FIXED, OR FIXED ONLY 
Whatever we do you can count on first-class service from the most modern contractors in the trade. 
We can save you time, money and worry—usually all three; so if your next contract includes reinforce- 
ment, get in touch with us and let us tell you what we can do. 


Q Consult us regarding our Mobile Power Bender 
General Steel BAR BENDING & FIXING DEPT. 


GENERAL STEEL & IRON CO LTD - SPRINGFIELD RD - HAYES - MIDDLESEX - Telephone : HAYES 2763 
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The ancient Fosse Way, running north from Leicester, existed merely as a drift way up 
to 1923. About that time the County Council lightly metalled it to provide a hard two- 
lane carriageway which did service for several years, but since it affords the most direct 
route from Leicester to Nottingham as well as to Lincoln and the North East, some 
modern reconstructional treatment was inevitable. This work was interrupted by 
the War, and from 1943 to 1945 one of the carriageways on a “‘ dual "’ section of the road 
was used as a park for military vehicles. 


This carriageway began to fail after the War and had to be reconstructed. Owing to 
the extent of the job and a dearth of labour, up-to-date mechanical methods were neces- 
sarily employed and included mechanical spreaders and finishers and a travelling mixer. 


Curing and protection, as might be expected, was entrusted to SISALKRAFT Concrete 
Curing Blankets placed directly on the concrete as soon as practicable after the last pass 
of the finishing machine. The picture is published by kind permission of the local high- 
way authority by whom the project was carried out with direct labour. 


* Technical information and sample 
section of the New Improved 
SISALKRAFT Concrete Blanket 
on request. 


Sole Distributors for British Sisalkraft Ltd. S | S 


J.HLSANMKEY & SON, LE? | 


TRADE MARK 


ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2. Telephone: Holborn 6949. Telegrams: Brickwork, Estrand, London 
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prestressed and 
precast concrete 
for building and 
Civil engineering = ss=.=== 


We speciali 
hanno sete: ie production of prestressed and precas 
including railway mn | standard or special ea 
» an ~ 
quotations for contracts in vdin poabage: wae a 
country. 


H. B. CONCRETE CO Li 





Head Office: East 
: Street, E 
Tel ; » Epsom, Sur 
ephone : Epsom 4041 /4042. rey. Branch Works: Vicarage Road, Egham, S 
Telephone: Ej 92/2098. 
: Egham 3092/3093. 











OV IN Ww 


SPECIALISTS 




















We invite ing 
ew or old structures of every 


for n 
of the country. 
HASLINGTON CREWE 
Crewe 2265-6. 


Telephone : 








+ el a rs 
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At Home 


and Overseas... 


TAYLOR 
WOODROW 


CONSTRUCTION LIMITED 


BUILDING AND 
CIVIL ENGINEERING 
CONTRACTORS 


LONDON, W.1. TELEPHONE: GROSVENOR 8871 
SOUTHALL, MIDDLESEX. TELEPHONE: WAXLOW 2366 
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ALPHA CEMENT LTD 


PORTLAND HOUSE, TOTHILL STREET 


LONDON, S.W.I. 


Telephone - Abbey 3456. 
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e GLASCRETE 


Dr. F. F. Curtis, Chief Architect of L.P.T.B. (Western Region), 
used effectively Glascrete (reinforced concrete and glass) mullion 
bar windows in his very striking design for Hanger Lane Station, 
shown above. 


ja KI NGagt & ie —"* there's no need to 


paint GLASCRETE” 
181 Queen Victoria St, LONDON. << 


Telephone : CENTRAL 5866 (6 lines). 


OLOURS 
ASPHALT | 


Introducing a mew range specially prepared for 
ASPHALT by the Manufacturers of the well-known 


“ SHADEACRETE” COLOURS FOR CEMENT 


LET US SEND YOU SAMPLES AND PRICES OF 




















BLUE . YELLOW ° GREEN ° BROWN 


WwW. HAWLEY & SON, LTD. 
Colour Works, DUFFIELD, Derby 


Phone: Duffield 2294/5 COLOUR MAKERS SINCE 1638 Grams: Hawley. Duffield 
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Reinforced Concrete [Storage Bins for 
Glass and Refractory Sand Grading 
Plant. 





REINFORCED CONCRETE 


BRIDGES - RIVER AND SEA DEFENCE 

WORKS - WATER TOWERS - BUNKERS 

SILOS - INDUSTRIAL BUILDINGS - ROADS | 
FOUNDATIONS & PILING 


A. G. MANSELL « CO. LID 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


78 BUCKINGHAM GATE, LONDON, S.W.1. TELEPHONE: WHITEHALL 8735-6-7. 


-SEALOCRETE 


PRODUCTS LIMITED 


The removal to more commodious AN N 0 U N C E SS 
premises is made essential by the large ADDR 

and ever-increasing demand for our f 

products. Invaluable additions to the HANG: 0 

available range of products ... ex- 
ports to a greater number of countries NOW AT 
and a powerful expansion in the home 


market, are all factors that have con- ATLANTIC WORKS 
tributed his i dd d. 

Looking Pr io Gen Sn hen HY TH E R OAD 
efficient service for these high-quality LONDON N-W-10 


products backed by technical advice and 
experience gained over many years. 





Telephone : LADbroke 00/5/6/7. 
Telegrams and Cables: EXPLOITURE, 
IN’ . 


SEALOCRETE ano SEALANTONE 


make cement and concrete what they should be 


, DUST PROOF, OIL PROOF, CASE HARDENED AND COLOURED 
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Through 
performance in the United States, it has been 


exhaustive tests and years of 
proved that concrete produced with an air- 
entraining agent is superior to conventional 
concrete. The advantages include better work- 
ability, more uniformity, and an exceptionally 
high resistance to surface scaling and disinte- 
gration caused by alternate freezing and 
thawing, by chemical agents, and by adverse 
weather and heavy mechanical or traffic wear. 
These advantages are achieved by the addition 


of minute quantities of a chemical agent 
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wherever 
concrete 


better 


either at the cement mill or later in the mixing 
machine. This introduces uniformly distributed 
air globules into the mass, practically eliminat- 
ing segregation and bleeding of the concrete. 
This also prevents the formation of a layer of 
weak mortar at the surface. 

The pioneer air-entraining agent, and the 
leader im this process, is “ Vinsol” Resin. 
This product is abundant and low-priced. In the 
United States it is approved by the American 
Society for Testing Materials, and by Federal 


Specifications. 


Write for detailed information 


HERCULES POWDER COMPANY, LIMITED 


140 Park Lane 


HERCULES 


* Reg. Hercules Powder Company 
Wilmington, Delaware, U.S.A. 


London, W.1 


BETTER ROADS AHEAD— 


is the title of a 15-minute, 16 mm., 
sound-and-colour motion picture which 
documents some of the work done with 
“ Vinsol ”-treated cements. A showing 


can be arranged by letter to us. 
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£1000 


} be the professions and trades which constitute the building-contracting and civil- 
engineering industries are scores of able men with sound ideas for improving the 

efficiency of one or other of the processes involved in building and civil-engineering 
construction : ideas which for a variety ‘of reasons have not been given the chance 
of a practical test which they may richly deserve. 


To mark this Festival of Britain year, Acrow (Engineers) Ltd. provide these men 
with a unique opportunity in a competition carrying cash prizes totalling £1,000. 


The operative on the building site has an equal chance with the professional man in 
the consultant’s office. Academical theses and elaborate drawings are not called for ; 
it is the idea itself clearly and simply described, together with the simplest possible 
sketches, which will score. 


(ENGINEERS) LTO 


As a guide to the scale and type of idea the organisers have in mind may be mentioned such examples 


as :—methods of speeding up bricklaying ; a practical system of steel shuttering for beams and columns, 
comparable in efficiency with the most modern methods of steel shuttering for walls and floors ; reduction 
of cost and wastage in scaffold boarding ; methods of speeding up scaffold-erection ; in brief, any method 
of saving time, labour and/or materials in a construction-technique or, alternatively, any improvement 
in the design and cost of products which are incorporated in structures and become part of them. 


RULES 





1. The competition is open to any person resident in the 
United Kingdom except employee; of Acrow (Engineers) 
Ltd. and their families. There is no entrance fee 


» 


2. The decision of the Judging Panel will be final and 
legally binding and no correspondence can be entered 
into in connection with the competition. 


3. Entries must be sent in a sealed envelope to arrive not 
later than July 2nd, 1951, addressed to the Managing 
Director, Acrow (Engineers) Ltd., South Wharf, Padding- 
ton, London, W.2, and marked “ Festival of Britain 
Competition.” No entries will be considered if received 
after July 2nd, 1951 and no responsibility will be accepted 
for entries lost, damaged or delayed in the post. No 
entries will be returned unless accompanied by a stamped 
addressed envelope. 


4. The prizes will be allocated as follows Ist prize, 
£500 ; 2nd prize, £200 ; 3rd prize, £50 ; 25 prizes of £5; 
SO prizes of £2.10.0 


5. Competitors are not limited to one entry, but not more 
than one prize will be awarded to any one competitor. 


6. Any prize-winning idea shall become the sole property 
of Acrow (Engineers) Ltd. who reserve the right to adapt, 
use or market the same in any manner they think fit. 


7. In the event of the Judging Panel deciding that the 
quality of entries is such as not to justify the award of 
the whole or any part of the total prize money, the whole 
or any part of the same (as the case may be) not so 
awarded will be donated to a charitable cause associated 
with the Building Industry and nominated by Acrow 
(Engineers) Ltd. 


8. Names and addresses of prize-winners will be published 
in this journal during September, 1951. 


Ist. PRIZE £500 
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2nd. PRIZE £200 


76 OTHER CASH PRIZES 





: 
' 
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“REINFORCED CONCRETE ” 


By Professor A. L. L. BAKER 
Professor of Concrete Technology, imperial College of Science and Technology, London 


312 pages. 185 illustrations. Price 1Ss. By post: 15s. 10d. 3.59 dollars in Canada and U.S.A. 
Published 1949 


ESCRIBES the theory and practical design of concrete structures of 

all kinds. Invaluable for students and for engineers wishing to acquire 
a sound knowledge of the latest developments of reinforced concrete. Gives 
several methods of analysing indeterminate structures. Designing within 
safe limits is described. Diagrams and tables facilitate the use of theories. 
Examples, working drawings, specification, and extracts from the latest codes 
of practice. Recommended procedure in office and on site based on experience. 


General examples of design. Photographs of notable structures and concrete 
finishes. 


CONTENTS 


1.—PrRINCIPLES OF DesicGn: Factor of 5.—SECONDARY STRESSES: re Shrink- 
safety; Loads and stresses; Safe limits of age; Plastic yield; Torsion; emperature 
assumptions ; Influence of cost and other fac- _ stresses. 





tors; Organisation and essential experience ; 
Aesthetic principles. 


2.—STATICALLY INDETERMINATE STRUC- 
tures: Elastic deformation ; Slope and deflec- 
tion expressed as elastic weights ; Mohr’s rule ; 
Bending moments at fixed supports. 

Continvous Beams: Bending moments at 
supports determined by the methods of fixed 
points, coefficient-of-restraint, moment-distribu- 
tion, and characteristic points. 

FRAMED STRUCTURES AND ArcHeEs: The $ik 
method; Muller-Breslau’s solution; Profile of 
an ideal arch; Application of the general 
elastic equations for fixed arches; A simple 
method of calculating wind moments on frames. 

DisTRIBUTION OF LOAD ON A GROUP OF 
Pires: Analysis; Example; Arrangement of 
piles in jetties. 

SLABS SPANNING IN Two Directions: Slabs 
supported by beams; Flat-slab beamless con- 
struction. 

Tu1n Vautts: The membrane theory; 
Semi-ellipsoidal and semi-cylindrical “ shell” 
roofs; Graphical analysis of domes. 


3.—BeEams AND StaBs: Theory of reinforced 
concrete; Grip; Shear; Bending; Tee- 
beams ; Rectangular beams and slabs; Elastic 
deformation. 

PRACTICAL MeTHops oF Desicn: Diagrams 
for tee-beams, rectangular beams and slabs ; 
Effect of creep; conomical dimensions ; 
Summary of methods; Factor of safety. 


4-—CoLumns anv Struts: Short and long 
columns under axial load ; Columns subjected 
to compression and bending; Long columns 
eccentrically loaded. 


6.—Prestressep Concrete: Methods of 
prestressing concrete ; Principles of prestressed 
concrete ; Comparison with ordinary 
reinforced concrete beams; Advantages of 
using high-grade concrete and steel; End- 
anchored and concrete-gripped wires; Sim- 
plified method of calculating the moment of 
resistance ; Beams of any cross section ; Shear- 
ing stresses; Deflection; Summary of pro- 
cedure for design; Recommended practice. 

7.—Desicn Practice: PRINCIPLES OF 
Desicn: Buildi ; Bridges; Tanks and 
Bins; Retaining walls and dams; Under- 

ound structures; Jetties and wharves; 
oundations. 

DeTAILs OF REINFORCEMENT AND DRAWING 
Orrice PRACTICE: see —_ of rein- 
torcement; Detailing ; ork in the bending 
yard and on the site; Checking calculations 
and drawings; Examples of drawings. 


8.—Estimatinc, Costinc, ProGress CHARTS. 


9.—Concrete ConstrucTION: Aggregates ; 
Workability, water content, density and 
strength of concrete; Concrete mixtures; 
Making and placing concrete ; Surface finishes ; 
Site planning and inspection ; Specification. 

10.—COMMERCIAL PRACTICE. 


11.—Desicn Data: Working stresses in 
concrete and reinforcement ; Factors for resist- 
ance to bending ; Areas of round bars; Super- 
imposed loads for buildings; Velocity and 
ure of wind ; Bearing pressure on ground ; 
labs spanning in two directions. 
12.—GENERAL EXAMPLES, 


13.—P.astic THEORY. 


Concrete Publications Limited, 14 Dartmouth Street, London, $.W.1, England 
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CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 








ATION 


ove saxrro-oBENTLEY WORKS, OONCASTER. 


LONDON OFFICE: 39, VICTORIA STREET, 8.W.1 
TELEPHONE: ABBEY 5726-7-8. 
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COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone: FAiLsworth 1115/6 


dustless floors 


Concrete dust is fatal to machinery, a severe inconveni- 
ence to operatives and a constant menace to production. 


“CCC CASEHARDENING” process produces a floor which is not only 
hard—so hard that even by the drastic use of a wire scratch broom no concrete 
dust can be raised—but is also impervious to water and resistant to the destruc- 
tive action of oils, grease and soda. 

““CCC Casehardening *’ process is applied only by our trained staff and the 
result is guaranteed. 























“CCC” PREMIX for Waterproofing, Rapid Hardening, 
and Toughening Concrete 








CONCRETE 


CASEHARDENING 
CO. LTD 


CRESCENT WHARF: BIRMINGHAM :|1 


L.G.B, 
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REINFORCED 
CONCRETE Sezseai 
CONSTRUCTION 


Elevated Roadway and Beet Silos under construction for 
the British Sugar Corporation, Alliscott, Shropshire 


KENT  & SUISSE Secee 
RUSH & TOMPKINS unean, nara 


(ASSCCIATED CCMPANY) 
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THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.” TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE : 2124 








: 





MELLITOL CEMENT WATERPROOFER 
and PROVER Il for new and old FLOORS 


~~ 


VALE OF LEVEN ESTATES. Base concrete floors waterproofed with EVODE MELLITOL incorporated in the mix and granolithic finish 

hardened and dustproofed with EVODE PROVER Ii Surface Treatment. Consulting Architects : Messrs. Wylie, Shanks and Wylie, 

Glasgow. Co-ordinating Surveyors: Messrs. James Barr & Sons, Glasgow. Contractors: Messrs. W. & J. R. Watson, Ltd., 
Edinburgh. Published by courtesy of Scottish Industrial Estates, Ltd. 


@ ‘ MELLITOL "’ Cement Waterproofer Waterproofs and @ EVODE PROVER CRYSTALS—the effective hardening 
Improves Concrete, Cement Renderings, Precast Stone. treatment for cement surfaces, concrete and granolithic 
EVODE “MELLITOL”’ is specially designed to meet your floors. Eliminates dusting and resists the erosive action of 
waterproofing problems. Minimises Crazing and Cracking oils, acids, etc. EVODE PROVER CRYSTALS have a silica 
in bulk concrete. Only | Ib. ‘* Mellitol '’ required to 100 ib. base—scientifically prepared to obtain the maximum chemical 
of cement—no special mixing. EVODE “‘ MELLITOL” is reaction on the soft particles of concrete and transforming 
an established waterproofer by PATENT RIGHTS. Severe them into hard flint-like compounds. The result is a per- 
tests over a period of years in many countries have estab- manent, hard-wearing, dustiess floor. Does not contain 
lished its efficiency. Use ‘‘ MELLITOL "’ and cut the cost silicate of soda. Send for folder giving details of treatment 
for waterproofing by half. and price list. Eliminates Dusting—Resists Corrosion— 
Hardens Cement Floors. 


EVODE Ltd., Glover Street, Stafford 


Tel.: 1590 - | + 2. Grams: EVODE 











CONCRETE AND CONSTRUCTIONAL ENGINEERING 


APRIL, 1951. 





For 


reinforcement 






























































REINFORCEMENT LTD. 





LONDON: 43 Upper Grosvenor Srreer, W.1 Telephone : GROsvenor 1216 

BIRMINGHAM: ALMA Street, SMETHWICK, STAFPs. Telephone : Smethwick 1991 

MANCHESTER: 7 Oxrorp Roap, MANCHESTER, 1 Telephone : Ardwick 1691 

GLASGOW: Jounstons & Paton Lrp., 224 INGRAM Srreer, Giascow, C.! 
Telephone : City 7661 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


High-grade concrete aggregates 
graded to any specification, and 
the most punctual delivery service 
in England, can now be given to 
all Contractors, Builders, and 
Municipal Authorities carrying 
out concrete work and road con- 
struction in London and Suburbs 
and the Home Counties. 


Washed all-in Ballast 2 in. down. 


Zin. Washed & Crushed or Un- 
crushed Shingle. 


i in. Washed & Crushed or Un- 
crushed Shingle. 


Washed Pit Sand. 
Soft Sand. 
#; in. Crushed Grit. 


STONE COURT BALLAST CO. LTD. 


PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.|1 


Telephone: Abbey 3456. 
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The old ovder changelh yielding place lo new” 





BOROUGH OF STOCKTON. ENGINEER: G. GOWAN, A.M.1C.E., M.).Mun.E., A.R.1.C.S. 


The reconstruction by Tarslag of the bridge carrying the 

trunk road A.I9 over the Stockton-Darlington line 

involves dismantling one of the earliest railway bridges in 

the world. Built by T. Richardson & Sons, Hartlepool 

lron Works, in 1851, the passing of this century-old bridge 

and the erection of the new will not be without interest 
to engineers and historians all over the world. 


TARSLAG 


LIMITED 


CONTRACTORS TO ADMIRALTY, AIR MINISTRY, MINISTRIES OF 
WORKS, SUPPLY, AND OTHER GOVERNMENT DEPARTMENTS, 
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Rex S5E and 7E Trailer Mixers by reason of highest quality 
engineering are lighter in weight, making for easier and greater 
mobility than other similarly rated machines, giving ECONOMY 
IN TRANSPORT COSTS. Furthermore, their fast-only 75 seconds- 
mixing cycle, together with their intensive end-to-end, top-to- 
bottom, over-and-under, mixing action, give the most batches 
per hour of highest quality concrete to any specification — AT THE 
LOWEST MIXING COST PER CUBIC YARD OF CONCRETE. That 
is why most of the large contractors use REX Concrete Mixers. 
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EDITORIAL NOTES 


New Forms of Structure. 


It is unfortunate that words and phrases which are unintelligible to those who 
do not know what is in the mind of the writer, and who can apply to words only 
their ordinary meaning, should be used in discussions of the esthetics of structures. 
In a recent work a reinforced concrete frame building is said to “ provide the 
basis for an architectural expression true to the nature of the materials of which 
it is composed ’’ ; this seems to be meaningless when it is obvious that the same 
elevation could have been built with a steel frame. A block of residential flats 
with balconies is claimed to “ express its nature as a series of superimposed 
dwellings,” while another building without balconies and used as a hostel is said 
to express through its structure the individual rather than the dwelling. Under 
another photograph we are told that the columns are “ expressed by means of 
rainwater pipes placed where the [invisible] columns occur and picked out in 
colour.”” It may be that the architect thought that others would know that 
rainwater pipes indicate the positions of columns, but we cannot see that he had 
any justification for assuming that ordinary people are gifted with such intuition. 

The quotations are from a book * just published in the United States, and 
are a small blemish in an important work. The publication in a sumptuous 
volume of more than two hundred photographs of modern structures, many of 
which are in reinforced concrete, is a notable event. Indeed this book, with its 
large and beautifully-printed pages, could almost be compared with some of the 
volumes published in the last century illustrating the works of great artists and 
architects, except that slickness of presentation has replaced the dignity of the 
older volumes. Its appearance is, however, perhaps intended to be in accord 
with the purpose of the book, which is to illustrate new and often unusual forms 
of construction and to point out their advantages compared with older methods. 
Although many of the illustrations will be familiar to those who see the technical 
journals, the collection of so many in one volume is an impressive indication of 
the increasing use of new forms of construction throughout the world, and the 
author’s notes on the reasons for the development of these forms are valuable. 
It is right that architects and building owners should know of what is now possible, 
and how engineers (few of whom are British, by the way) have in recent years 
made available new shapes and forms which can be used in solving problems of 
planning unobstructed floor space or of producing elevations and roof shapes 


* “ Contemporary Structure in Architecture.” By Leonard Michaels. (London: Chapman & Hall, Ltd. Price 68s.) 
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different from anything that was economically possible only a decade or two 
ago. This excellent book shows how new forms are being used by engineers and 
architects, some of whom are, perhaps naturally, attempting to make them 
fashionable as well as to demonstrate their soundness and economy. Whether 
all of these forms will be accepted by this or a future generation as having artistic 
merit only time will tell. It may well be that their international origin is not 
in their favour, for the architectural styles that have survived and are still copied 
were conceived and perfected in one country only. 

The author does not dwell on the esthetic merits of the structures illustrated. 
The purpose of the work is to show the new forms that are available, and the 
reader is generally left to form his own judgment of their value from the artistic 
point of view. Wisely, also, it is not predicted to what extent these forms will 
be used in the future. A notable feature of nearly all the buildings illustrated 
is the absence of ornament, and dependence for effect on line and the massing 
of solids and voids. This may lead to cheapness and may be symbolic of the 
hard times in which we live, but it is far from certain that it is a satisfactory 
substitute for decoration and ornament. The skill of the carpenter on shuttering 
and of the punner of concrete in producing true lines and surfaces is not a substitute 
for the skill of the carver and sculptor. The most that can be said of a clean 
concrete surface and good proportions is that they do not offend the eye, whereas 
good decoration can give pleasure. It may be, however, that a new generation 
may have a quite different view of esthetics than that which is commonly held 
to-day. It may be that in future decoration and ornament on structures will 
be looked upon as being as old-fashioned as a Victorian drawing room, and that 
a more intellectual people will judge the zsthetics of a structure by the ease (or 
difficulty) with which an observer can guess that rainwater pipes stand for 
columns, balconies for dwellings, no balconies for individuals, and so on. 

Abstractions such as truth, goodness, justice, and their opposites, mean 
different things to different people. They have been the subject of argument for 
thousands of years, and while human beings retain the power of independent 
thought such words will not have the same meaning to all people. The proviso 
that the power of independent thought be retained is important, for we have 
seen how education, propaganda, and reiteration can make whole nations (or the 
majority of their populations) believe that truth, goodness, and justice mean 
quite the opposite of what they are believed to mean by nations who have not 
been subjected to such intensive teaching. Beauty is another abstraction which 
always has had and always will have different meanings to different people, 
because different people have different tastes. Ideas of beauty are, however, 
often influenced by a few vociferous critics whose views become accepted as 
fashionable, and those who do not agree with them are looked upon as unreliable 
deviationists in much the same way as are those who do not entirely agree with 
the views of the dictator of the moment. Why must a building be expected to 
“express ’’ anything at all? Why is it not sufficient that it give pleasure to 
those who see it ? We may assume that a new structure serves a certain purpose 
because buildings having the same general appearance have been commonly used 


for that purpose in the past, but this is a result of association of ideas. A building 
can express nothing. 
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An Analysis of Flat Slabs. 


By Dr. A. M. HAAS [THe Hacue, HoLianp]. 


[The following is abstracted, by arrangement, from the published works * of 
the author.]} 


THE design of flat slabs (or “ beamless”’ or “ mushroom ”’ floors) can be based 
on the recommendations of codes of practice (or the regulations of governing 
authorities) or on theoretical analysis. The two methods may not always give 
the same results for the reasons discussed in the following, in which is described 
also an improved theory. 
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Fig. 1. 


The theoretical analysis of flat slabs is generally based on the differential 
equation 
Ou Ou Ou w 1) 
ant * "Raat Ra N , ‘ , a - 
which is the general equation relating the uniformly-distributed load w on a plate 
to the deflection u, and the derivation of which is given in textbooks dealing with 
the theory of plates. In this equation x and y are rectangular co-ordinates and N 


is the flexural rigidity a. vt)’ in which E is the elastic modulus and v is 


Poisson’s ratio. It is assumed in the derivation that the thickness d of the plate 
is constant, which is not the case at the column head of a flat slab. One of the 


*“ Ontwerp en Berekening van Paddestoelviceren.” (The Hague: Martinus Nijhoff. 1949. With a summary 
in = Price 13 .) 


The Calculation of Flat Slab ers Final —- of the Third Congress of the International Association 
for Bridge and Structural Engineering, 194 pase 33 
‘Conception et calculs des slendhews | ? da hamptgnene.” (Paris: Editions S.1.D.E.S.T. 1950.) 
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difficulties of the problem is to allow for the column head, and in most analyses 
equation (1) is solved for a slab of uniform thickness and the influence of the 
column head is included afterwards by means of an approximation. 

In the analysis developed, the column head is included at the beginning and 
for convenience of calculaticn the column head is assumed to be a hyperboloid 
(Figs. taandb). In Fig. 1c the assumed shape is superimposed on a column head 
of the shape specified in the British Standard Code (CP 114.102—1950) for flat 
slabs. The analysis comprises two parts, namely, the column head and the slab. 
If axial symmetry of shape and load is assumed and polar co-ordinates are used, 
there is only one variable for the column head and two (the radius and angle) for 
the slab, and a solution can be obtained. To conform with the general equation, 
it is also assumed that the slab is continuous over several columns arranged on 
a rectangular grid. If there is symmetry the analysis can be restricted to a 
quarter of a panel, or to an eighth part of a panel if the columns are at the corners 
of squares. For the slab part of a rectangular panel of a flat slab the condition 
at the boundary must be solved for a figure of complex shape (Fig. 2a). With 
polar co-ordinates the general equation, corresponding to (1) with rectangular 
co-ordinates, is 


29,8 Ou 1 0u I Om _w (2 
(5 yr Or v2 Ou2/\ Or? r Or | v2 Ox?) N * ; 


In equation (2), 7 is the radius and « the angle defining the point considered. The 
basis of the analysis is that the angular rotation at the circular edge of the hyper- 
boloid can be computed separately for the load on the column-head and for the 
load on the slab. By introducing a constant radial bending moment M along 
the circumference, the algebraic sum of the angular rotations due to the load 
and M should equal zero. When M has been computed, the deflections, and 
the radial and tangential bending moments (m, and m, respectively) at any point 
of the flat slab, can be ascertained from 


(Ou vou v Ou 
1%, = N - + -, + —.-—— 
Or? 7 Or = r*® Oa*® 
.{ Ou | I Ou O7u 
m,= — Ni v.—+-. tome 
Or? or Or ~—— v7? 
In the following, the basic assumptions and formule and the more important 


deductions of the analysis are given. Intermediate steps, which are given in 
Dr. Haas’s book, are omitted. 


Analysis of Column Head. 


For the column-head, d in the expression for N is a variable d, and equals 
Cr~'. Also C equals xz. At the edge of the column-head, z = d (the thickness 
of the slab) and x = 7, (the radius of the column-head). Assuming 7, = 0-44 
__ o-4ad 


(a being one-half of the span of the panel), C = o-4ad. Therefore d, = - 
r 


The slope ¢ and deflection u at the edge of the column-head (r = 7,), assuming v 
is one-sixth, due to the effects enumerated as (i), (ii), and (iii) in the following, can 


be calculated. To facilitate the calculation, * can be substituted for N if 
r 
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K (o-4ad)E 


12(1 — v?) 
(i) A uniformly-distributed load on the column-head : 


, but formule (5) and (5a) to (5d) are given in terms of N. 


»qs wat 
wa wa 
¢ = 0:00062 — 

+ 


ay} # = O-000117——- ‘ , . (54) 

(ii) The shearing force (the load from the slab) around the edge of the column- 
head : 

d= oorseg6™™. : “= o-002123""- ; : . (55) 

N N 


(iii) A moment M acting at the edge of the column-head : 
2 
d = — 0-109" - t= 0-098 ‘ ; . (5¢) 
Variations of Poisson's ratio v from 0 to one-third can be shown to affect the 
slope by about 18 per cent. and the deflection by about 12 per cent. Deformation 
due to shearing stresses is neglected since for the column-head it accounts for only 
about 1 per cent. of the total deflection. The dispersion of the shearing forces 
(vertical reactions) through the column-head can be investigated by Boussinesq’s 
theory as modified by Bylaard to apply to the stresses in a plate subjected to 
a load concentrated on a small area. At the edge of a column-head for which 
¥, = 0°44, it can be shown that 
was : 
¢ = — 0-00020 yn =+054wa* . : . (5d) 


4 


Combining the slopes in (5a) to (5d) gives the net slope at the column-head as 


wa* Ma 
$,.,, = 0°01428 a + 0°1099 y i , 8 
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Analysis of the Slab. 


The deflection « in equation (2) can be divided into two parts u, and u, such 
that « = u, + %,, in which %, is a solution which satisfies (2) and u, is the solution 
which satisfies (2) when it is equated to zero. Text-books on elasticity give 
expressions for «, in terms of functions of r and « (Fig. 2a) involving a complex 
expression which is not reproduced here but is given in Dr. Haas’s book. The 
solution of the differential equation is given as a series, the number of terms in 
which corresponds to the number of points chosen on the boundary of the quarter 
of the panel of the slab shown in (6), (c), and (d) in Fig. 2. At these points, the 
number of which should be as small as possible for the solution of practical 
problems, the boundary conditions have to be satisfied. The series is in general 
convergent, but for a small area near the middle of the panel convergence is 
confined to a limited number of terms. For the midpoint of the panel less than 
four terms of the series should be used. In the square panel in Fig. 2b only 
three points (« =0,7=a;a= 30 deg., r = =z ; and a = 45 deg., 7 = v2) 

3 


areshown. Therefore two terms only of the series are used and give the expression 


” 4 
“= aE + Ag + B, log, ae Cor? + Dor? log, a (A,r* + C,r*) cos 4@ 
N| 64 r r 


0 0 
+ (A,r® + C,r"®) cos ea : a 


The constants A and C relate to the centre-lines of the panels of the slab (Fig. 2) 
and the constants B and D to the edge of the hyperboloid (r = 7,). A, and 
C, can be expressed in terms of By, and Dy. For a uniformly-distributed load, 
for each of the three points defined in the foregoing and shown in Fig. 2b, 
numerical values of these factors can be derived in terms of a in the following 
order: Dy, = — 0°159310a*, By, = + 0-001672a', C, = + 0°206367a", and 
A, = — 0°033419a". A,, Ag, C,, and C, can also be determined. 


2 2 
From (6), expressions for One oe Oe and = 
on 


Or’ Gr?’ Oa’ 
in (3) to give the radial moment. Consequently the radial moment at the edge 
of the hyperboloid (r = 74) is given by 


can be derived for substitution 


° B 
m= —Ww a (3 + v) — (1 — v) + 2C,(1 + v) + D3 + v) - YG 
16 r? 
By a similar analysis the tangential moment [derived from (4)} is given by 
2 
m, = - w| (3v +1) + Bo, — v) + 2C,(1 + v) + Do(3v + u| . (8) 
16 r? 


Substitution of the constants in (6) to give u, differentiation to give ¢, and 
substitution of r = o-4a gives, for the edge of the hyperboloid, 
3 


= 0109555 ; _ ‘ , . (ga) 


For the moment M acting on the slab around the edge of the hyperboloid 
the mean slope is given by 


Ma 
= =_— 4 — . . . . ° b 
d 0°35704 N (gd) 
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Combining (ga) and (9b) gives the net slope as 


wa® Ma 


0°10955 0°35704 FRED. NE: ALE 
N N 


Combination of Analyses of Column-head and Slab. 


Equating (5) to (g) shows that the moment M around the edge of the hyper- 
boloid (ry = rg = 0-4a) is 0-2040wa*. Combining the data so far established, the 
theoretical radial and tangential bending moments due to a uniformly-distributed 
load at the critical sections can be shown to be 

mr me 
Around the edge of the hyperboloid (r=7r,=0-4a) : —0o204wa* — 0-123I1wa* 
At midspan of a column strip (r=a, a=0) : + 0-1352wa? — 0-0649wa* 


0 o» » middle ,, (= <_.2=90 deg.) + o-101gwa* + o-1004wa* 


V2 
fame amen 
- ree aba, gi ence ween 











Fig. 3. 


Calculation shows that the greatest stresses do not occur around the edge of 
the hyperboloid (r = o-4a) but at a circle of smaller radius, about r = ; where the 


radial bending moment is 0-3324wa? and the consequent stress in the deeper section 
is about 13 per cent. higher than at the edge of the hyperboloid. 

It should be kept in mind that the foregoing numerical values apply to an 
example in which the radius 7 of the edge of the hyperboloid is o-4a, the hyper- 
boloid replacing the column-head for the purpose of analysis. Comparing the 
bending moments calculated for the shape of column-head used in practice with 
those calculated for the hyperboloid, with reasonable approximations the difference 
is from 13 per cent. to 16 per cent. for the critical sections. 


End Panels. 


When considering end panels, the bending of the external columns must be 
taken into account and consequently the investigation of the slab in an end panel 
cannot be limited to one-quarter of the slab but must be extended to two adjacent 
quarters, an extension that makes the computation more elaborate but not more 
difficult. The provision of end panels constructed as internal panels (Fig. 30) 
with external columns, provided with half column-heads, is an uneconomical 
method of construction. The end panels must resist 20 per cent. to 30 per cent. 
more positive bending moment than the inner panels at the same permissible 
stresses, and the external columns have to resist a considerable bending moment. 
One way to eliminate the influence of the edges is to reduce the span so that 
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the bending moments become about the same as those in the inner panels, that 
is by reducing the distance between the columns to about 80 per cent. of that 
between inner columns (Fig. 3c). This method results in unequal spacing of 
the columns, which offsets the advantage of the constant thickness of the slab 
and nearly equal reinforcement. A better arrangement is to provide the external 
columns with a complete column-head and suitable strip of slab as in Fig. 3a. 
By this means the first row of columns is set back from the wall, and the ordinary 
distance between the columns is then maintained throughout. The continuous 
slab ends on a straight line which nearly coincides with the line along which 
there is no bending moment in the continuous slab. 


Non-continuous Load. 


The effect of non-continuous uniformly-distributed load can be investigated 
by considering loaded strips extending from column to column alternating with 
unloaded areas of the same width. In this case, the positive bending moment 
at a section midway between a column and the middle of the slab is increased 
by 41 per cent. to 50 per cent. For “ chess-board ” loading the bending moment 
at the middle of the panel is increased by about 35 per cent. 


Moment of Resistance of Flat Slabs. 


The influence of the tensile resistance of the concrete can be shown to be 
important if the percentage of reinforcement is small (say, less than 0-5 per cent.), 
and often exceeds the moment of resistance of the reinforcement. 

Coefficients in codes are chiefly based on data obtained by tests in which the 
elongation of the reinforcement is measured. If the slab is not cracked, the 
moment of resistance is a combination of that due to the tensile stress in the 
reinforcement and that due to the tensile stress in the concrete. For a slab with 
less than 0-5 per cent. of reinforcement the bending moment that can be resisted 
when the slab is not cracked is considerably more than the calculated resistance 
assuming the slab to be cracked. For slabs with larger percentages of reinforce- 
ment this may not be true as it depends on the tensile strength of the concrete. 
With, say, 0-4 per cent. of reinforcement, the moment of resistance due only to 
the tensile stress in the concrete may be about two-thirds of the total resistance 
and the total moment of resistance is about 22 per cent. greater than the moment 
calculated in accordance with the ordinary method that neglects the tensile strength 
of the concrete. Therefore bending moments deduced from measurements of the 
elongation of the steel will be very small for slabs with little reinforcement, and 
will account for the small positive bending-moment coefficients, especially at the 
middle of the panel, specified in some codes. 


Comparison of Theoretical Results and Requirements of Codes. 


The theory described makes it possible to determine the bending moment at 
any point in the slab. Generally the greatest bending moment occurring at a 
point is assumed also to be the bending moment on the whole strip of the slab. 
A slab loaded to failure acts, because of plasticity, as a whole and the bending 
moments correspond more closely to those of the codes than is the case when the 
working load operates. At working loads there is a great difference between the 
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theoretical and specified negative bending moments at the column-head. Earlier 
theoretical values are low, and are only about half those obtained by more exact 
analyses. The code of the American Concrete Institute, as revised in 1947, 
complies more closely with theory. A clause is now included to the effect that, 
for calculating the negative moment in a flat slab, only three-quarters of the width 
of the strip may be allowed when determining the compressive stresses in the 
concrete, and, if a drop is provided, only three-quarters of the width of the drop 
may be allowed. Large compressive stresses will occur over the column and, 
to render these permissible, the compressive strength of the concrete must be 
high. Consequently the tensile strength of the concrete will be high, and as 
a result the lateral distribution in the slab will be good and a wide distribution 
of load may be expected should the reinforcement be overstressed. The reduced 
width of slab referred to in the foregoing does not apply when calculating the 
quantity of reinforcement. 

As already explained, in parts of a flat slab where there is little reinforcement, 
such as the middle of the panel, the difference between the theoretical bending 
moments and those required by the codes is considerable. At other critical 
sections, where the percentage of reinforcement is greater, the difference is less. 
The arch-action of a flat-slab panel also has a tendency to reduce the difference 
as regards the negative bending moment in the middle strips between the columns. 

Comparison of the theoretical values with the requirements of the latest 
British Standard Code of Practice (CP. 114—102 (1950)), ‘‘ Floors and Roofs of 
Flat Slab Construction ”’, are given in Table I for a square panel. The assumed 
shapes of the column-heads are given in Fig. 4. In the theoretical analysis 
Poisson’s ratio is assumed to be 0-167 

Of the four bending moments in Table I, three agree fairly well, but the 
negative bending moments in the column-strip do not agree. However, a 
comparison between the requirements of codes and theoretical results has only 
a relative significance. The codes give values which are compromises to allow 
for the width of a strip, whereas the theoretical bending moments relate to a point 
and change from point to point. Also, if a slab is loaded to failure the slab will 


TABLE I.—COMPARISON OF BENDING MOMENTS. 


British Standard Code , 
Theoretical 
bending 
Bending . Bending moment moment 
Formula for total bend 
- roan hmee’ _~ strip ing per foot width of slab.* f= o2254 


D = o225L L 24 
(with drops) Width of drop = o-4L 


moment 


Column o-ogwL(L - — 0-077wL? — o-140wL?* 
Negative 3 


Middle - o-or6wL(L — — 0-023wL* - o-o16wL* 


Column + oozzwl(L a + 0-034wL? + 0-034wL* 


Positive 


Middle - o-or6wL{L - + o-023wL?* + o-026wL? 


* The bending moments per foot width of slab are adjusted to allow for the width of the column-strip being equal 
to the width of the drop. 
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act as a whole, because of the effects of plasticity, and then the bending moments 
correspond more closely to the values in the code than is the case at working loads. 
Taking these two considerations together, it appears reasonable to assume a value 
which is less than the maximum bending moment at any point of the strip con- 
sidered. For the bending moment at the centre of the panel there is another 
factor to consider as, in this under-reinforced part of the slab, there is additional 
resistance to bending due to the tensile resistance of the concrete. Therefore 
the value of 0-023wL* in the code compared with 0-026wL? is still too great. 

The revision of the rules for flat slabs of the American Concrete Institute, 
already mentioned, is an improvement on previous practice on which the British 
code is based. There is a reduction of the total of the positive and negative 
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bending moments, which total is go per cent. of the total in accordance with 
the British rules, and the distribution is better. The negative bending moment 
on the middle-strip is reduced but is more in conformity with the theory. The 
negative bending moment at the column-head agrees rather well with theory if 
the additional requirement, that for a section through a drop three-quarters of 
the width of the drop should be assumed to be the width of the section, is also 
considered. This results in bending moments of — 0-13wL* per foot width for 
the compressive resistance and — 0-065wL? per foot width for the tensile resist- 
ance. This comparison is for a flat-slab in which the width of the column-head 
is 0°225L and the width of the drop is 0-4L (Fig. 4). The conclusions, however, 
in general hold true and should lead to rules which are more in conformity with 
a reliable theory. 


Tests. 


The necessity of more experimental research on flat slabs is self-evident. 
Although much has been done by test loads and the measurements of strain, the 
factors which influence the results are so varying that investigations by which the 
behaviour of flat slabs can be determined accurately are essential. These factors 
can be divided into two groups, in one of which are those factors that result from 
the assumptions incorporated in the theoretical analyses of a plate [equation (1)]. 
In the theory a thin plate is imagined while in practice thick slabs occur. It is 
also assumed that Hooke’s law applies and that the stresses are proportional 
to the distance from the neutral axis. In the other group are consequences of 
the fact that reinforced concrete is not a homogeneous material. 

Research in which the factors relating to non-homogeneity can be neglected 
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STRENGTHENING A VIADUCT. 


has been started by the Central National Council for Applied Scientific Research 
in the Netherlands on a steel model of about one-seventh of actual size. The 
model comprises three rows each containing five panels. The stresses and deflec- 
tions are measured by the latest types of apparatus. Although it will be neces- 
sarily a long time before definite conclusions are reached, the first results indicate 
that the measured deflections are about 15 per cent. less than the theoretical 


deflections. 


Strengthening a Viaduct. 


HuRSTBOURNE viaduct, on the main- 
line railway between Basingstoke and 
Andover, was built in 1854. The struc- 
ture has nine semi-circular brick arches 
of 46 ft. span supported on brick piers, 
the greatest height of the rails being about 
65 ft. above the ground. The ballast and 
double line of rails were supported on five 
longitudinal brick jack-arches spanning 
transversely and springing from spandrel 
walls carried on the main arches and piers. 
The piers, which are founded on chalk, 
and the main arches show no defects, but 
the spandrel walls and jack-arches are of 
light construction and have deteriorated 
because of the decay of the lime mortar 
in the joints. To remedy this defect in 
the past, three tiers of transverse tie-rods 
had been inserted at the piers, and one 
tier over the main arches. Chalk had 
been deposited over the jack-arches to 
increase the inertia of the structure, and 
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Fig. 1.—Longitudinal Section. 
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this raised the rails 2 ft. As the defect 
still persists, works to strengthen the struc- 
ture are now proceeding (Figs. 1 and 2). 

Replacement of the walls and jack- 
arches by reinforced or plain concrete 
would not be a remedy as tests indicate 
that additional weight at a high level is 
undesirable and may tend to cause side 
sway. The strengthening measures being 
taken (Fig. 1) therefore include the re- 
moval of the chalk filling, demolition of 
the jack-arches, and filling with light- 
weight concrete over the extrados of the 
main arches up to the underside of a new 
reinforced concrete slab which extends the 
entire length and width of the viaduct. 
As a result of these works the weight of 
the structure is not altered, but the centre 
of gravity of the deck is lowered and, since 
the rails are lowered about 2 ft., the 
centre of gravity of the moving load is 
also lowered. 

The work is being carried out in two 
sections by adopting single-line working. 
To maintain the stability of the structure 
while one-half of the width of the viaduct 
only is subjected to live load, it is neces- 
sary to fill the spandrels without remov- 
ing a large quantity of chalk filling. 
Timbered shafts 15 ft. by 5 ft. are sunk 
over each pier under the up-line, and 
the two jack-arches under one track and 
the one under the six-foot way are broken 
through. The lightweight concrete, which 
is mixed on the viaduct, is discharged 
directly from the mixer into the cavities. 

The lightweight concrete, of which there 
is 800 cu. yd., is composed of foamed slag 
and ordinary Portland cement in the pro- 
portions of 1 cwt. of cement, 4 cu. ft. of 
foamed slag from 4 in. down, and 4 cu. ft. 
of foamed slag }in.to}in. These quanti- 
ties of materials require from 9 to 9} 
gallons of water to give a fairly dry mix- 
ture, the weight of which when set is 
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STRENGTHENING A VIADUCT. 


about 90 Ib. per cubic foot. Six-inch 
cubes, made in metal-faced plywood 
moulds, have a crushing strength of about 
1100 lb. per square inch at seven days. 
By using concrete of this weight, the total 
weight of material required to fill the 
cavities is about equal to the dead load 
removed. 

The next stage is to construct in short 
lengths a temporary wall in a trench along 
the longitudinal centre-line of the deck to 
retain the old filling under the single-line 
while the filling on the other half of the 
viaduct is removed. The wall is made 
of sand-bags filled with dry 1:10 mixture 
of cement and sand, which is hardened by 
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able for working in narrow spaces as the 
jib alone slews and not the cab. Most of 
the excavated material is dropped over 
the parapet of the viaduct. 

Over the lightweight concrete filling a 
reinforced slab of 1:2:4 concrete is con- 
structed in short lengths and in a width 
about half the width of the viaduct. The 
minimum thickness is 9 in. at the centre 
of the deck, towards which the top of the 
slab slopes at 1 in 24 to facilitate drainage. 
The slab is waterproofed by a liquid bitu- 
minous compound and two layers of bitu- 
minous hessian protected by 2 in. of 
concrete, above which the ballast and rails 
are laid. The total quantity of concrete 
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SECTION AT PIER 
Fig. 2.—Transverse Section. 


the effect of the weather but is not so hard 
that removal upon completion of the work 
is difficult. As the excavation of the old 
filling proceeds, the old brick deck over 
the jack-arches, which were 28 ft. long, is 
exposed, and the brickwork of the jack- 
arches and backing, most of which suffers 
from perished mortar, is demolished and 
removed, and the void filled with light- 
weight concrete up to the crown of the 
main arches. As excavation proceeds, 
the top tier of old tie-rods is removed, as 
are also the corresponding parts of the old 
wall-plates. The two lower tiers of tie- 
rods are left embedded in the lightweight 
concrete. The amount of excavation, in- 
cluding that in re-grading the approaches 
to the viaduct, is about 3000 cu. yd. The 
$-cu. yd. dragline excavator used is suit- 
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in the slab is 360 cu. yd. The reinforce- 
ment in the top and bottom faces of the 
slab is 6-in. square-mesh steel fabric 
weighing 4} lb. per square yard. Along 
each of the outer edges of the fabric, a 
§-in. mild steel bar is provided longitudin- 
ally. The slab is tied into the outer 
spandrel walls by new t-in. tie-rods 
6 ft. 6 in. long at 9-ft. centres. A nut 
bearing on a wall-plate 12-in. square is 
provided at the outer end ; the inner end 
is plain (Fig. 2). 

On completion of the slab and ballasting 
of one half of the viaduct, the single line is 
laid on this half, thereby allowing work to 
proceed in a similar sequence on the other 
half. Before the slab on the second half 
is constructed, however, the bag-wall is 
demolished. 
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RECONSTRUCTION OF QUAYS AT LE HAVRE. 


Reconstruction of Quays at Le Havre. 
PRESTRESSED CONCRETE DECKS AND PONTOON. 


Some unusual methods were used in the 
construction of the Saigon-Plata quays at 
Le Havre to replace those damaged during 
the war. The new quays (Fig. 1), which 
will accommodate ships up to 24,000 tons 
displacement and will have a total length 
of 4000 ft. in a straight line, have pre- 
stressed concrete decks supported on 
cylindrical concrete piers at 27-ft. centres 
longitudinally and 30 ft. transversely. 
Each pier, which is 5 ft. diameter, is sup- 
ported on a pile driven to a depth of 
100 ft. to 140 ft. and formed by a French 





MASS CONCRETE WALL 


stressed concrete slabs each 82 ft. square 
and weighing about 1350 tons. The top 
of each slab is 7 in. thick and below this 
there are four transverse and three longi- 
tudinal ribs 1 ft. 7} in. thick and 11 ft. 6 in. 
deep. In each compartment formed by 
these ribs there are secondary transverse 
ribs to stiffen the slab. The slabs are 
cast four at a time on four beds, each 
pair of which is separated by a dredged 
basin. Each casting bed has a traversing 
gantry-crane (Fig. 4). The seating of the 
slab on a pier is at the intersection of two 
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Fig. 1.—Cross Section of New Quays. 


system called “‘ Benoto’’. Holes of 5 ft. 
diameter are formed in the sea-bed by 
sinking by mechanically oscillated action 
steel tubes in several lengths welded to 
each other. As the tubes sink, the material 
in the interior of the tube is excavated by 
a clam-shell excavator (Fig. 3) known as a 
hammer-grab. A cage of reinforcement 
is inserted in each hole, which is then 
filled in stages with aggregate into which 
colloidal cement grout is pumped while 
the steel tube is being withdrawn with an 
oscillating motion. The part of the pier 
above the sea-bed is constructed with 
precast concrete rings filled with the same 
material as the piles. 

The deck is constructed with pre- 
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main ribs. The slabs are floated from 
the casting bed to the site and erected in 
accordance with the following procedure. 

While the piérs were being prepared 
a prestressed concrete pontoon 83 ft. by 
110 ft. and weighing 1700 tons was con- 
structed over the water on 63 timber 
piles (Fig. 2). The pontoon is 17 ft. deep 
and of cellular construction. The thick- 
ness of the cross walls varies from 3 in. 
to 8 in. The top and bottom slabs are 
only 4} in. thick. Each cell can be filled 
with water or emptied separately. The 
pontoon was launched (Fig. 5) in April, 
1950. Most of the timber piles were first 
dynamited, and then the pontoon was 
pushed at one end by hydraulic jacks and 
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Fig. 3.—Piling Plant. 


pulled at the other by two tugs. The 
pumps on the pontoon are in two water- 
tight steel superstructures. 

The pontoon draws 6 ft. 6 in. of water 
when not loaded and 11 ft. 6 in. when 
loaded with one of the deck slabs. Twice 
a month at high tide, two of the deck 
slabs are ready for launching. The pon- 
toon is brought into the basin between 
the casting beds and one of the deck slabs 
is placed on it by being slid sideways on 
lines of 4-in. diameter steel balls held in 
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position between steel rails. The pon- 
toon, bearing the deck slab, is moved out 
into deep water where it is sunk by admit- 
ting water into some of the cells, while 
the deck slab floats by virtue of the 
buoyancy imparted by the air trapped in 
the cells on its underside. The degree of 
buoyancy can be regulated by injecting 
compressed air below the slab. The slab 
is drawn over its permanent position by 
cables from hand-winches on the shore, 
and when in place it is lowered on to the 
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Fig. 4.—Casting Prestressed Concrete Deck Unit. 
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RECONSTRUCTION 


OF QUAYS AT LE HAVRE. 


Fig. 5.—Pontoon after Launching. 


piers by releasing the entrapped air. The 
first slab was floated into place in July, 
1950, since when the quays are being 
constructed at the rate of 328 ft. monthly. 

After releasing its load by sinking, the 
pontoon is brought to the surface and 
towed to the basin to bring out the next 
slab. When the pontoon has served its 
purpose on this site it is intended to be 
used as a floating dock. 

The deck slabs and pontoon are pre- 
stressed by the Freyssinet method using 
cables of twelve or eighteen o-2-in. dia- 


meter high-tensile steel wires around an 
open-coil spacer of 0-08-in. diameter mild 
steel wire. The cables, which are placed 
in the moulds before concreting, are pre- 
vented from bonding with the concrete 
by being encased in a sheath of thin strip 
steel, and are made and placed in the 
sheaths by a machine into one end of 
which the wires are fed and at the other 
the completed cable emerges. 

The contractors are the Entreprises 
Campenon Bernard and the Société de 
Construction des Batignolles. 


Defects in Road Foundations. 


In “‘ The Investigation of Road Founda- 
tion Failures”’ (Published by H.M. 
Stationery Office. Price Is. 6d.; 40 
cents. in U.S.A.) a procedure is des- 
cribed for determining the causes of the 
cracking and settlement of road surfaces 
when these defects arise from an un- 
satisfactory foundation. Trenches are 
cut in the road to expose the subgrade 
where the road is sound and where it 
is defective. The type and thickness of 
the courses comprising the road and the 
properties of the materials are determined. 
Tests are made to determine the type of 
soil, the variation of moisture content with 
depth is measured, and the position of the 
water-table and the occurrence of seeping 
are noted. The information obtained is 
useful in assessing the efficiency of the 
drainage and in determining the mode of 
entry of moisture into the subgrade. 
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Tests of the subgrade to determine its 
stability include tests to determine the dry 
density, unconfined compressive strength, 
California bearing ratio, and modulus of 
subgrade reaction. Comparisons of the 
values obtained at the sound and defective 
sites indicate whether the condition of the 
road is due to a difference in the strength 
of the subgrade or of the road construc- 
tion. The compressive strength and bear- 
ing ratio of the subgrade are then used 
to calculate the required thickness of the 
road, and comparison with the actual 
thickness may provide a further indication 
of the cause of the defects. Investiga- 
tions of defective concrete and bituminous 
roads are described, most of which were 
on heavy clay subgrades of which the 
average moisture content was from 2 per 
cent. to 10 per cent. more than the plastic 
limit of the soil. 
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A North-Light ‘‘ Shell’’ Roof. 


THE accompanying illustrations show 
some of the stages in the construction 
of the roof of a factory at Hendon for 
Duple Motor Bodies, Ltd. The building 
(Fig. 1) is 200 ft. long and too ft. wide, 
and the clear height is 22 ft. The north- 
light roof is of shell construction, the 
spacing of the stiffeners being 50 ft. 


Fig. 2. 


April, 1951. 


and the width of the curved slab 33 ft. 
4 in. 

The reinforced concrete columns each 
comprise three 18-in. square precast 
shafts. The central shaft, which sup- 
ports the stiffener, is 24 ft. high and 
weighs 3-6 tons. The two outer shafts 
end at the underside of the prestressed 


Casting the Stiffeners. 











A NORTH-LIGHT “ SHELL” ROOF. 


concrete crane-rail beams; these are 
17 ft. high and each weighs 1-2 tons. The 


shafts were precast separately with }4-in. 
diameter bars protruding to form a bond 
with four connecting blocks of concrete 
cast in situ after the columns were erected. 
The lower end of each column is embedded 
in a cast-in-situ I : 2: 4 concrete pile-cap 


Fig. 4. 


supported on two 14-in. square piles 25 ft. 
long. Four reinforcement bars project- 
ing from the splayed head of the central 
shaft tie into a block of concrete cast in 
situ after erection of the stiffeners. The 
proportions of the concrete in the columns 
and stiffeners is 1:2: 4. 

The reinforced concrete stiffeners, each 


Erecting the Stiffeners. 
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CASTING AND DRIVING COLLAR-PILES 


of which weighs 10 tons, were cast on the 
ground floor (Figs. 2 and 3) and erected 
by a 124-tons mobile crane (Fig. 4). Re- 
inforcement projecting from the extrados 
is tied into the curved slab, and other 
projecting bars are embedded in the cast- 
in-situ valley gutters and the blocks on 
the column heads. The slab, which is 
3 in. thick, the edge beams, and the valley 
gutters were cast in situ, and are of 
I: 14: 3 concrete. 

The prestressed concrete crane-rail 
beams, each of which is 33 ft. long and 
weighs 5 tons, are designed to carry two 
2-tons overhead cranes, and were made 
in a factory. The prestress was imposed, 
after the concrete had hardened, by the 
Freyssinet process. Each beam contains 
four parabolic cables of twelve 0-2-in. 


wires having a tensile strength of from 
100 tons to 110 tons per square inch. 
After stretching, the cables were grouted 
with a 1:1 mixture of fine sand and 
cement. The concrete in the beams was 
made with rapid-hardening Portland 
cement; the crushing strength of cubes 
was 5400 lb. per square inch at the time 
of prestressing and 7000 lb. per square 
inch at 14 days. 

The architects are Messrs. Welch & 
Lander, F./F.R.I.B.A. The consulting 
engineers are Messrs. C. W. Glover & 
Partners. The shell roof was designed 
by Mr. C. V. Blumfield, A.M.Inst.C.E, 
The contractors were Sir Robert McAlpine 
& Sons, Ltd. The prestressed beams 
were made by Messrs. C. H. Chaston & 
Co., Ltd. 


Casting and Driving Collar-Piles. 


For the foundation of a gasholder tank 
on a difficult site at Dumbarton, 1425 
precast reinforced concrete main collar- 
piles and 575 precast reinforced concrete 
sheet-piles have been driven. The main 
piles (Fig. 1) are 25 ft. long and have 
enlarged sections near the head, square 
tapered shafts, and points without shoes. 


Fig. 


A short length of 14-in. square shaft, 
which takes the blow from the hammer, 
extends above the enlarged section which 


is 2 ft. diameter. The precast circular 
collars are laid on the ground (Fig. 2) and 
the main piles are driven through them, 
the underside of the enlargement engag- 
ing the sloping sides of the opening in the 
collar and the collar being driven with the 
pile a short distance into the ground. 

The sheet-piles are 25 ft. long, 13$ in. 
wide, and 6 in. thick, and are shaped at 
the sides to form a bird-mouth inter- 
lock. 
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Casting. 


The sheet-piles were cast first and used 
as a bed upon which to cast the main piles, 
The casting-bed (A in Fig. 3a) for the 
sheet piles was 650 ft. long and 30 ft. wide 
and was formed by depositing a thin layer 
of concrete on ashes. A bed of this size 


1. 


enabled all the sheet-piles (B) to be cast 
with their widest face horizontal and all 
were left on the bed while the main piles 
(C) were cast. The bed accommodated 
290 main piles, and these piles were there- 
fore cast in five batches. Fig. 3b shows 
the method of casting the sheet-piles. 
The spaces (E) were blocked out while 
piles (D) were cast. When piles (D) had 
hardened, the separating moulds were 
removed and the vertical edges of (D) 
painted with bitumen. Reinforcement 
and concrete were then placed to form 
piles (E). 
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CASTING AND DRIVING COLLAR-PILES. 
































Fig. 3.—Method of Casting Piles. 


Fig. 2. 


Steel moulds were used for the enlarge- 
ment at the heads of the main piles, the 
moulds being carried in a cradle supported 
on a lower part (F) of the casting-bed. 
Shuttering for the tapered sides was pro- 
vided by separating moulds placed 
between adjacent piles. The collars were 
cast in steel moulds. 

The concrete had a water-cement ratio 
of 0-5 and was consolidated by tamping. 
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It was mixed in two 14/10 mixers and 
taken to the casting-bed in concrete carts. 
Plates laid over the spaces between the 
piles enabled the carts to be brought into 
positions from which the concrete could 
be deposited directly into the moulds. 


Driving. 

The piles were taken to the piling- 
frames by a 2-tons crane on endless track. 
No difficulty was experieficed in removing 
the piles from the casting-bed or in 
separating the sheet-piles. The main 
piles were driven by two frames (one of 
which is seen in Fig. 2) working in two 
shifts. Two-tons single-acting steam 
hammers were used. The _ sheet-piles 
were driven by a portable double-acting 
steam hammer assisted by jetting. 

The work was carried out under the 
supervision of Mr. A. McFadyen, Engin- 
eer and Manager of the Dumbarton Gas 
Works. The consulting engineers are 
Messrs. F. A. Macdonald & Partners, and 
the contractors are Brydon Construction 
Co., Ltd. 


Standard Dimensions of Buildings. 


THE first report of the Committee of the 
British Standards Institution on Modular 


Co-ordination (B.S. 1708-1951; price 
2s. 6d. from the Institution) recommends 
that horizontal dimensions of buildings 
should be any multiple of 40 in., and 
vertical dimensions should be certain 
multiples of 8 in. The report expresses 
the opinion that a small module, for 
example 4 in. as adopted in the U.S.A. 
and to cm. on the Continent, is not so 
useful as a larger dimension. Small 
modules lead to a multiplicity of stand- 
ards and really standardise only small 
products. The advantages in manu- 
facture and site work are only apparent, 
it is stated, if a larger module is adopted. 
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EXPANDING CEMENT. 


Repair of an Arch Bridge with Expanding 
Cement. 


DuRING the construction of a reinforced 
concrete road bridge (Fig. 1) at St. Julien 
in the south-west of France, settlement of 
one of the temporary piers in the river 
caused damage to the cellular arch and 
expanding cement was used in the repair 
work. The span of the arch is 328 ft., 
the rise-to-span ratio is about one-tenth, 
the width is 20 ft. 8 in., and the thickness 
varies from 4 ft. 11 in. to 7 ft.6in. The 
thickness of the walls of the three cells 
is 10 in. The abutments are on rock. 
Ihe settlement of the pier while the 
arch was being constructed in segments 


Fig. 1. 


(Fig. 2) caused the arch to twist, and 


cracks (Fig. 3) occurred in the segment 
next to the left-hand abutment. The 
arch was tied temporarily so to be self- 
supporting in the event of further move- 
ment due to a possible flood, which did 
not, however, occur 

Due to the elastic settlement of the 
centering, the arch was partly supported 
on the abutments. At the left-hand 
abutment, the arch was supported only 
through the intrados slab, since the crack 
at the springing destroyed any support 
above the slab. To restore the arch to 
the original condition, it was proposed to 
exert a thrust N between the arch and the 
abutment. Two methods were con- 
sidered, the first being to impose the thrust 
by means of jacks placed in a cavity cut 
in the arch ; while the jacks were in opera- 
tion, the cavity would be filled with con- 
crete, the jacks would be removed when 
the concrete had hardened, and the space 
they occupied also filled with concrete. 
The second method was to insert a 
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segment of expanding-cement concrete, 
and this method was adopted because 
it would give a uniformly-distributed 
pressure, which would attain its maximum 
only after several days, instead of the 
isolated and rapid compressive actions of 
the jacks. The four operations of install- 
ing the jacks, concreting between the 
jacks, removal of the jacks, and the filling 
of the spaces which they occupied, was 
replaced by one operation, and the 
absence of mechanical devices reduced 
the possibility of unforeseen difficulties. 
The method was carried out as follows. 


Bridge of St. Julien (showing old bridge in foreground). 


The concrete of the arch was cut out 
at right-angles to the crack at the spring- 
ing for the entire width of the arch and 
for a length of about 20 in. (Fig. 3). 
In the cut thus made, the segment 
was constructed with concrete contain- 
ing 1000 lb. of expanding cement. The 
cement was made so that a pure paste in 
the free state would swell, upon wetting, 
0-012 per cent. to 0-015 per cent. linearly 
To ensure that the concrete was moistened 
sufficiently to cause the tendency to 
expand, holes (t), 14 in. diameter, were 
made (Fig. 3) by steel bars which were 
removed before the concrete set. A 
temporary mortar dam (m) retained a 
pool of water (E) on the segment (Figs. 3 
and 4), which maintained the moistening 
for twelve days, which was the period 
required for the expansive force to be 
developed. Instruments recording the 
effects were attached at several points of 
the segment. 

Cubes of the expanding-cement con- 
crete made at the site had compressive 
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EXPANDING CEMENT. 


Fig. 4. 


strengths of 6941 lb. to 7282 Ib. per 
square inch at 90 days, compared with a 
calculated strength of 4580 lb. per square 
inch and the working compressive stress 
of 1280 Ib. per square inch. The actual 
strengths (in Ib. per square inch) at other 
ages were 4082 to 4409 at eight days and 


5405 to 7823 at 28 days. The centering 
(Fig. 2) was removed thirteen days after 
the concreting of the segments 

The work was carried out by Etablisse- 
ments Fourre et Rhodes to the design of 
Monsieur H. Lossier, who was a pioneer 
in the production of expanding cements. 
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DESIGN OF PRISMATIC STRUCTURES 


By A. J. ASHDOWN 


Describes simple methods of designing roofs and other structural parts composed of vertical, 


sloping, and horizontal reinforced concrete slabs. 
explained. 

1.—Prismatic 
stresses. Examples (using 
method of calculating transverse moments). 
Openings in roof. 


Structures of One Span.—Types. 
relaxation method). 


Solutions by relaxation and other methods clearly 


Stabilising forces. Shearing and principal 
Roof with unsupported ties (moment-balance 


Roof with supported ties. Anisotropic structures. 


11.—Multiple-Bay Structures.—Pitched roof of two bays analysed by an approximate method 


and by a theoretical analysis as a statically-indeterminate structure. 


Double-trough bunker. 


111.—Continuous Structures. Formule. 


64 pages. 36 illustrations. 


Roof continuous over three spans. 
(column analogy and combined bending and direct force). 


1V.—Structures with Sloping Ends.—-Symmetrical and unsymmetrical structures. 
V.—Miscellaneous Probiems.—Effect of friction on supported ties. 


Price &s.; by post 8. 6d. 


Tensile stresses in thin slabs. 
Supports of roof 


Multiple roofs. 
Transverse stiffeners. 


1-85 dollars in Canada and U.S.A 


A NEW “CONCRETE SERIES” BOOK 


CONCRETE PUBLICATIONS LIMITED, 


14 Dartmouth Street, 


London, S.W.1, England 
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AERATED-CONCRETE ROOF SLABS. 
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Reinforced Aerated-Concrete Roof Slabs. 


THE works and maintenance building at 
the new refinery of the Anglo-American 
Oil Co., Ltd., at Fawley, Hants, is a steel 
structure 800 ft. long and 180 ft. wide, 
and was erected in five months in 1950. 
The roof, which is of precast lightweight 
concrete slabs 8 ft. long, 16 in. wide, and 
2} in. thick, is unusual because of the 
use of reinforced aerated concrete. The 
edges of the slabs are tongued and 


grooved, and a layer of steel fabric re- 
inforcement weighing 4} lb. per square 
yard is placed about 4 in. from the top 


Fig. 1. 
and bottom faces. The aerated concrete 
weighs about 75 lb. per cubic foot and 
has a compressive strength of about 
1000 lb. per square inch. A typical test 
of the slabs is to place a load of 1 ton at 
the centre of a span of 8 ft. In one case 
this load produced a deflection of 6} in 
after three hours; when unloaded the 
residual deflection was 3} in. The slab 
was then turned over, and a load of 1 ton 
caused similar deflections. The safe 
uniformly-distributed load, without un- 
due deflection, on 2}-in. slabs is 200 lb. 
per square foot on a span of 8 ft. 

The concrete comprises clinker mixed 
with Portland cement in the proportions 
of 3 to 1 by volume, and a foaming agent. 
In addition to the water in the foaming 
agent, the concrete was mixed with 4} to 
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5 gallons of water to 1 cu. ft. of cement. 
In cold weather rapid-hardening Portland 
cement to which calcium chloride had 
been mixed by the makers was used, and 
at other times the cement was a mixture 
of equal parts of rapid-hardening and 
ordinary Portland cement. The clinker 
was j in. to dust, and complied with the 
requirements of Class B material in 
British Standard No. 1165 (1947). 

The slabs can be cut by a mechanical 
saw, and are nailable, rot-proof, and 
fire resistant. The coefficient of con- 





Placing Roof Slabs in Position. 


ductivity per inch of thickness is 2-25 
B.T.U. per square foot per hour per 
deg. F., and the coefficient of thermal 
transmission is 0-48 for a 2}-in. slab. 
The slabs are not considered to be im- 
permeable, and are covered with four 
layers of felt saturated with asphalt and 
jointed with asphalt and surfaced with 
gravel. 

The slabs were lifted on to the roof 
six at a time on an air-hoist. From the 
head of the hoist the slabs were moved 
into position on hand trucks (Fig. 1). After 
the slabs were laid, the joints were 
grouted level with the top surface. The 
contractors were Messrs. Foster Wheeler, 
Ltd., and the slabs were made by the 
Blokcrete Co., Ltd., at their concrete 
products works at Southampton. 


April, 1951. 
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STEEL FORMS 


The well-known Multiple system of STEEL SHUT- 
TERING for IN-SITU cast concrete construction 


A. A. BYRD & CO., LIMITED 


210, Terminal House, 
Grosvenor Gardens, London, S.W.1. 
"Phone : SLOane 5236. *Grams : Byrdicom, Wesphone, London. 
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ADJUSTABLE |SPLITHEADS 
“- 
Manufactured to the usual es 
S.G.B. high quality standard. 
Invaluable to Plasterers, 
Painters, etc. for the job 
requiring an indoor scaffold— 
providing a good firm base 
for efficient workmanship. 
Quick and simple in erection, 
fitted with folding legs for 
easy storage. 


: @ FOR | @ HIRE OR SALE: 


e MADE IN THREE SIZES 





Closed Fully Extended 
SMALL 270 extending ov 
MEDIUM 30" — so 
LARGE 50 adjustments so 





Plant Division : 
MITCHAM .. SURREY 


Telephone: MITCHAM 3400 (18 lines) 
Telegrams : SCAFCO MITCHAM 


Branches at: ABERDEEN - BIRMINGHAM 
BOURNEMOUTH - BRIGHTON - BRISTOL 
CAMBRIDGE - CARDIFF - 

DUNDEE 
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RESEARCH ON REINFORCED CONCRETE. 


Research on Reinforced Concrete in Sweden. 


Four bulletins (*) published in 1950 by the 
Division of Building Statics and Struc- 
tural Engineering of the Royal Institute 
of Technology, Stockholm, deal with tests 
and theories relating to common problems 
in reinforced concrete, and an abstract of 
each is given in the following. 


Compressive Reinforcement in 
Beams. 


A simplified method of designing con- 
crete beams with compressive reinforce- 
ment is described in Bulletin No. 4. The 
method can be used, if the ordinary theory 
is used, for the calculation of the resistance 
with tensile reinforcement only. The 
compressive reinforcement is utilised with 
regard to the quality of the steel, which is 
not generally taken into account. The 
moment of resistance M is the sum of the 
moment of resistance M, of the simply- 
reinforced section (in which the ratio of 
tensile reinforcement is f;), and the 
moment of resistance (M, = cya,A,) due 
to the compressive reinforcement and the 
corresponding amount of tensile reinforce- 
ment. The following formule apply : 


M = My + C@sAc. fi 


A,and A, are the areas of the tensile and 
compressive reinforcement respectively ; 
ty and ty, are the yield-point stresses of 
the tensile and compressive reinforcement 
respectively ; c, is the permissible stress 
in the compressive reinforcement; a, is 
the distance between the compressive and 
tensile reinforcement ; and 6 and d are 
respectively the breadth and effective 
depth of the section. 

Tests on concrete beams with compres- 
sive reinforcement, and having a maxi- 
mum ratio of reinforcement of 2-5 per 
cent., show close agreement between the 
actual ultimate moments of resistance and 
those calculated by the proposed method. 
The ultimate load was independent of 

‘No. 4.“ Concrete Beams with Compression Reinforce- 

ment.” By A. Johnson. 

No. 5. “ Concrete Slabs Reinforced in Two Direc- 
tions.” By H. Nylander. 

No. 6. “Calculation of Deformations in Reinforced 
Concrete Structures after Formation of Cracks.” 

No. 7.—"“ Transfer of Moments and Deformations 


in Concrete Beams Submitted to Long-time Loads.” 
By A. Johnson. 


The bulletins are in the Swedish language with a sum- 
mary in English, and are obtainable from the Institute. 
(No price stated.) 
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whether or not the beams were reinforced 
with stirrups; buckling of the compres- 
sive reinforcement occurred in both cases 
after the ultimate load had been reached 
and had decreased slightly. After buck- 
ling, the load-carrying capacity of beams 
without stirrups decreased more rapidly 
than that of beams with stirrups. 


Slabs Spanning in Two Directions. 


Rectangular reinforced concrete slabs 
supported on four sides are considered in 
Bulletin No. 5 from the point of view of 
the pattern of the cracks at failure of 
freely-supported square slabs with and 
without reinforcement at the corners, 
slabs clamped along two edges and differ- 
ing in arrangement of reinforcement, and 
slabs clamped along two edges and sub- 
mitted to loads for long periods. Tests 
show that the membrane effect produced 
by large deformations shortly before 
failure causes an increase of 10 per cent. 
to 15 per cent. in the ultimate load on 
freely-supported slabs. If the design is 
based on the theory of the lines of fracture, 
the factor of safety of slabs provided with 
two-way reinforcement is greater than 
that of slabs reinforced in one direction. 


[2 
Design bending moments of “— for square 


slabs without corner reinforcement and 
wl? 


27°4 
ment may give a sufficient factor of safety. 

FLEXURAL Ricipiry.—The decrease in 
the effective flexural rigidity, due to ™ 
formation of cracks, occurs when the 
tensile stress in concrete (calculated from 
the bending moment based on the elastic 
theory) equals the tensile strength of 
concrete in bending. After the marked 
transition from the uncracked to the 
cracked condition, the greatest flexural 
rigidity was observed in slabs with corner 
reinforcement. The decrease in flexural 
rigidity after cracking is more noticeable 
in strips of slabs, indicating that the slab 
is no longer isotropic. Calculation of the 
flexural rigidity after cracking is therefore 
difficult because the torsional and flexural 
rigidities with various twisting ar“ bend- 
ing moments are not known. When the 
load causing cracking was exceeded, the 
flexural rigidity of the slabs decreased so 
much that the deformations were greater 


for square slabs with corner reinforce- 
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than is allowable in structures. The 
difference between the observed and the 
calculated moments of resistance was not 
so great for the clamped slabs as for the 
freely-supported slabs, which may indicate 
that the membrane stresses in clamped 
slabs are less important than in freely- 
supported slabs. The effective flexural 
rigidities of all types of slabs tested were 
the same until diagonal cracks formed in 
the bottom, when a great decrease in 
flexural rigidity was observed. The form- 
ation of cracks over the supports had little 
effect on the flexural rigidity before 
cracks occurred in the bottom. The 
greatest flexural rigidity was exhibited 
by slabs with the greatest amount of 
reinforcement at the supports, and the 
transition from one condition to the other 
also was noticeable when the tensile stress 
in the concrete (calculated from the maxi- 
mum positive bending moment based on 
the elastic theory) was nearly equal to the 
tensile strength of concrete in bending. 
Frequent loading and unloading, and 
loading for long periods, had no influence 
on the ultimate resistance, the load 
which caused cracks to spread over the 
entire slab being also the critical load as 
regards the increase in deflection. In 
comparison with loading for a _ short 
period, the load was not much reduced 
on account of the slab having been 
previously submitted to frequent loading 
and unloading and loading for long periods. 
The increase of deflection with time was 
particularly noticeable after the formation 
of the first cracks in the bottom of the slab. 
EFFECT OF SHRINKAGE.— Tests on 
vibrated concrete beams showed that 
when shrinkage is not uniform throughout 
the depth the deformations and distribu- 
tion of the bending moments are affected. 
Excessive or insufficient vibration results 
in shrinkage that is so variable that it 
/ cannot be disregarded in estimating the 
structural action of a slab. Calculations 
| by the elastic theory show that non- 
uniform shrinkage and the prevention of 
shrinkage by reinforcement cause in- 
creased deflection of a freely-supported 
slab, and the increase cannot be neglected 
in determining the flexural rigidity. If 
a slab is clamped along one or two edges, 
the ratio of the deflection caused by 
shrinkage to the deflection produced by 
the load is smaller than in the case of the 
freely-supported slab, but at the supports 
the bending moments and stresses due to 
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shrinkage are about the same as, and may 
be greater than, the bending moments and 
stresses due to the maximum load. Con- 
sequently, cracking at the supports may 
occur causing the flexural rigidity of the 
slab to decrease near the supports, and 
the deflection becomes still greater. Ifa 
slab is clamped along four edges, the effect 
of shrinkage is less dangerous, the bending 
moments and stresses at the supports 
being increased slightly by variable 
shrinkage ; the stresses due to the re- 
straint of shrinkage by the reinforcement 
are hardly increased. 

TRANSFER OF MOMENTS DUE TO For- 
MATION OF CRACKS.—It is supposed that 
the moment-distribution at failure of a 
slab with two-way reinforcement largely 
adapts itself to the arrangement of the 
reinforcement. With small loads, the 
actual moment-distribution differs from 
that determined by the elastic theory, 
chiefly owing to shrinking and cracking. 
Tests showed that due to cracking the 
bending moments at the supports are 
smaller than the moments computed by 
the elastic theory. The moment-distri- 
bution was not influenced by loading for 
long periods, but was affected by the 
formation of cracks at the time the load 
was applied and during the following few 
days. Alternate loading did not cause 
any notable change in the moment- 
distribution. 

ARRANGEMENT OF REINFORCEMENT. 
The manner in which the bars are 
terminated influences the amount of 
reinforcement. It is essential that the 
bars be securely anchored. Tests show 
that half the bars in an ordinary freely- 
supported slab can be terminated accord- 
ing to the moment-curve and the 
remainder should extend to the point at 
which there is no bending moment. A 
similar rule applies to regions of positive 
bending moment in the direction of the 
greatest positive moment in a continuous 
slab. The positive bending moment in 
the other direction may increase near the 
support more rapidly than in the direction 
of the greatest positive bending moment, 
but may vary less towards the middle 
of the span. In the direction of least 
bending moment the bars should end at 
not more than the same distance from the 
point of no moment as in the direction 
of maximum positive bending moment. 
Anchorage of the bars over the supports 
is probably provided by extending the 


April, 1951. 





APRIL, 1951. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


* Special Jaws 
for cutting ac% 
high - tensile steel wire 
for Prestressed Concrete 


+. The well-known RECORD BOLT CLIPPER can now be supplied with SPECIAL 
TEMPER JAWS which will cut high-tensile steel wire easily and quickly, wil! last 
longer, and are more economical than any other type of clipper for prestressed con- 
cretework. For full details enquire through your Tool Dealer or the Manufacturers. 


C. « J. HAMPTON LTD. sueerieio2 


The full range of RECORD TOOLS includes Planes, Vices, Cramps, Bolt Clippers, Pipe Tools, etc. 








STEEL 
TRENCH No. 850839) 
SHEETING 


(Regd. design 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 


application to:— 


DORMAN LONG & CO. LTD., SHEET DEPT. 
AYRTON WORKS, MIDDLESBROUGH 


London Office: Terminal House, 52 Grosvenor Gardens, S.W.1 


TO) AV EOE 
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WINGET TECHNIQUES IN CONCRETE PRODUCTION 





Materials Handling... 


by WINGET BOOM SCRAPERS AND ELEVATORS 


THERE are various types and sizes of Winget Boom Scraper. The fully motorised 

50 ft. model shown here, will handle aggregates from stock pile to elevator at a rate of 

110 tons per hour. The Winget Aggregate Elevator then raises the materials for 
discharge into the 4, 6 or 8 compartment storage bin. 
Cement is fed into a Bulk Cement Feed Hopper thence 
by Screw Conveyor to Vertical Elevator which delivers 
into the Central Compartment of the bin or to the 
ground storage bin. 


Cement Storage... 
by WINGET BULK CEMENT EQUIPMENT 


THE storage of cement is of such vital importance 
that modern practice is to incorporate bulk storage 
in the batching plant. From bulk cement lorries, the 
cement is tipped into a receiving hopper and elevated 
to an overhead storage bin (so arranged as to supply 
cement direct to main plant). Winget Bulk Cement 
Equipment, made in capacities up to 1,000 tons, is 
effecting savings in purchasing cost, handling, and 
losses through deterioration. 


and Concrete Placing... 


by WINGET-JOHNSON BOTTOM DUMP BUCKETS 


WINGET-JOHNSON heavy duty Concrete Buckets are in extensive use for controlled, 
high-speed concrete placing. They can be discharged while in any position, and have 
jam-proof radial gates which can be held in partially-opened position while discharging- 
thus giving controlled flow at all times. Winget-Johnson Buckets are now made in sizes 
from 2 cu. yd. to 8 cu. yd. (manually or power operated). There are also smaller 
models from 4 cu. yd. to 14 cu. yd. capacities. 











Winget Weigh Batching 
and other Civil Engineer- 
ing Equipment is supplied 
for such projects as :— 
a CONCRETE PLANT SPECIALISTS 
Nova Dam, Claerwen 
Dam, Maraetai Dam, Pres- . 
cott Reservoir. Ask for enw 
the W inget Civil Engineer- Tel: Strood 7276 (5 lines) 
ing Catalogue (Publica- Telegrams: Wingetiem Rochester 
tion No. 100.) 


WINGET LTD ROCHESTER 
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bars beyond the point of no moment a 
distance equal to half the required bond 
length, the ends of the bars being stag- 
gered as in ordinary design. Tests 
showed that the flexural rigidity of slabs 
in which half the bars terminate according 
to the moment-curve is not appreciably 
less than if all bars extend to the point of 
no moment. 

Desicn.—In view of the wide variations 
in the properties of concrete, the object of 
design, it is stated, should be to provide 
safety against harmful fractures and 
deformation. Safety against fracture can 
be assured if the design moments are 
determined on the basis of the fracture 
stage at which the distribution of the 
bending moments largely conforms to 
the arrangement of the reinforcement. 
Initial stresses due to shrinking are of no 
importance at the fracture stage. The 
simplest method of determining the 
magnitude of the design moments is the 
theory based on the lines of fracture. 
For slabs simply supported it is suggested 
that the bending-moment coefficients 
determined by this theory should be 
adjusted to allow for the membrane 
effect, the reduction being 10(2 — r) 
per cent., where ¢ is the ratio of the length 


of the longer side to the shorter side. 


In considering safety against large 
deformations, the sum of the maximum 
deflection (based on the elastic theory 
with creep taken into account in evaluat- 
ing the elastic modulus) and the deflection 
due to shrinking should not exceed a 
proportion of the least lateral dimension 
of the slab. Also, cracking should not be 
so extensive that there is a considerable 
reduction in the rigidity of the slab, a 
requirement which is fulfilled if the tensile 
stress due to the maximum positive bend- 
ing moment is less than the tensile bend- 
ing strength of the concrete. A _ rule 
limiting the magnitude of the deflection is 
desirable if moderate deflections may have 
objectionable effects. A proposed rule is 
that the ratio of the maximum deflection 
to the length of the shorter span b should 
not exceed 0-002. A rule embodying this 
ratio and allowing for elastic deflection, 
deflection due to creep and shrinking, and 
for the fact that the effective rigidity must 
not be appreciably reduced by cracks, is 


given by 
b , Ct 
H 6w(k + o-or) 
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in which H is the thickness of the slab, 
ce the modulus of rupture, w the intensity 
of total load, and & the coefficient for the 
maximum bending moment depending on 
the conditions of restraint at the edges. 
(Values of k = Mmazx, are given in the 
bulletin.) 


Deformation of Cracked Structures. 


In Bulletin No. 6, the deformations of 
reinforced concrete structures after crack- 
ing are calculated on the basis of the 
properties of the materials, the amount of 
reinforcement, and the effect of tension 
in concrete. Reinforced concrete prisms 
subjected to tension are considered as the 
fundamental type, the total strain e of a 
prism being given by 

=) 
2p 


that is « is dependent on the ratio p of 
reinforcement and the tensile strength c; 
of the concrete, and is independent of the 
size of the bars and the strength of bond 
between concrete and steel. The strain 
of the reinforcement in a beam is the 
deformation, ignoring the tensile strength 
of the concrete, reduced by a constant 
amount, dependent only on c and p. 
Calculations are in good agreement with 
the results of tests. The deformations of 
concrete in compression and in tension 
serve as a guide in determining the 
flexural rigidity E,J, and deflection, 
which can be calculated first by ignoring 
the tensile strength of the concrete and 
then reduced by a constant amount to 
allow for this tensile strength. Loading 
and unloading decreases the effect of 
tension in the concrete, with the result 
that deformations are more nearly equal 
to the calculated value without the 
reduction. It is therefore difficult to 
predetermine accurately the shape of the 
deformation curve after cracking, but it is 
possible to draw two limiting curves for 
the deformations. 

It is shown that reinforced concrete 
slabs almost completely lose their tor- 
sional rigidity after the development of 
cracks, and act as beam grids without 
torsional restraint, thus accounting for 
the great increase of the deflection of 
slabs after the formation of cracks 


Effect of Long-time Loading. 


From the tests on continuous beams 
under loading of long duration described 
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in Bulletin No. 7, the author draws the caused by shrinkage is generally greater 
following conclusions. than the change due to cracking of the 
At ordinary stresses, plastic flow does concrete. 
not seem to influence the distribution of The deflection is increased by plastic 
the bending moments. Shrinkage in- flow, cracking, and shrinkage. The ratio 
creases generally the moment at the of the amounts of reinforcement at the 
support whether the concrete is cracked support and at midspan has little influence 
or not. Cracking usually causes transfer on the deflection if the yield-point stress 
of moments depending on the ratio of the is not exceeded whether or not the 
amounts of reinforcement at the support concrete is cracked. Consequently, an 
and at midspan, an increase in the amount of reinforcement differing largely 
reinforcement at the support causing an from that calculated in accordance with 
increase in the moment there. The _ the elastic theory may 


not cause extra 
change in the moment at the support deflection. 





“PRESTRESSED CONCRETE” 


By PROFESSOR G. MAGNEL 
308 pages, 268 illustrations. Price I5s.; by post, 15s. 10d. ($350 in Canada and U.S.A.) 


SECOND EDITION NOW READY 
70 ADDITIONAL PAGES—I04 ADDITIONAL ILLUSTRATIONS 








New features of this edition are : 


Full discussion of statically-indeterminate multiple-story and multiple 
span frames. 

Complete calculations for a recently-built bridge with two spans of 207 ft. 
Simple method of designing end-blocks. 

Results of the first test of a continuous beam. 

Tests of bridge beam of 155 ft. span. 

Results of tests of fatigue in wires. 


7 








More than 7,000 copies of this book are now in use by engineers and 
students throughout the world 


CONCRETE PUBLICATIONS LIMITED 
14 Dartmouth Street, London, S.W.!, England 








WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 

WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Sut ak Seiet Seateie, 
CONTRACT BY MOTOR LORRY. [IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN, W. 
Telephone: Paddington 2024 (3 lines). MEMBERS OF BS. @ A.T.A. 
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A general view of the new coking plant at the East 
Greenwich Gasworks, designed and constructed by 
Messrs. Simon-Carves, Ltd., for the South Eastern Gas 
Board. All the structures shown are supported on 


Simplex Concrete Cast-in-Situ Piles. 


SIMPLEX CONCRETE PILES ito. 


25 BRECHIN PLACE, 


SOUTH KENSINGTON, LONDON, 8.W.7 


Telephone: Fremantle 0035-6 














CONCRETE AND CONSTRUCTIONAL ENGINEERING 


speedy meanipu- 
lation. 


Strong buttressed 








No timber is required, no carpenters’ work- 
shop on site. No obstruction beneath. 
For solid Concrete or Hollow Tile floor 
and roof construction. Instantly-adjustable 
up to I5 ft., adaptable for larger spans. 
Invaluable also for repair work. On hire 
from stock, Write or "phone, 


TRIANCO LTD. (D. 26) 


Imber Court, East Molesey, Surrey 
"Phone: Emberbrook 33¢0 (4 lines) 


\ 
} 
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INSU, 
“MIXRITE” 
5/3; Concrete Mixer 








Initial 
outlay 


Continuous 
OUTPUT 
20/30 
cu. yds. 
per DAY. 


Completely enclosed all-stee! machine cut internal gear 
and pinion (inspection cover). Non-rusting hand wheel. 
Fully accessible engine housing. Power unit, 1} h.p. Petter 
air-cooled, or Lister water-cooled. Diesel radiator cooled. 
Electric motor drive if required. 

Weight, 9} cwt. Width, 2 ft. 8in. Length, 6 ft. Height, 
5 ft 2in. to 5 ft. 6 in. Discharge, 2 ft. 6 in. 


loading and Mixing Drum (heavy 
cast iron base, heavy gauge cone) pivots through 360 deg. 


Mobile model “ MIX RITE " Trailer type also available. 
Write for Folder MX/24. 


~ E, 


Where STRENGTH IS NEEDED 
on concrete slabs use the CHJ Vibrating 
Screed Unit. 

Perfect consolidation with smooth or rough 
(non-skid) surface. 

At 4 ft. per min. (approx.). 


10 ft. p.m, 
It. P VIBRATING 


SELF-PROPELLING SELF-CONTAINED 
Folder S/24 gives performance details, etc. 
Standard Model completes 130/150 cu. yds. or 900 sq. yds. 
of 6-in. ““ NO SLUMP” concrete per day. 


Welcome to our Stand 1329/1228 (Outdoor) BIRMING 
HAM B.LF. 


Finishing pass 





Write for details of 
C. H. JOHNSON | orifice "ise 
(Machinery) LTD. 


Internal vibrators, Plat- 
form vibrators, ete. 
MX /8/24, Adswood Rd, Stockport 


TERMS CAN BE 
ARRANGED. 
please teleph 


London: Pollards 3133. Bristol: Lulsgate 277. Lancs. 
Gatley 4404. North Wales and Shropshire: Chester 22037. 
South Wales: Cardiff 44130. 














For further details and full technical asst 
our nearest representative. 
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REVISED REQUIREMENTS FOR BOND. 


Revised Requirements for Bond in the American Code. 


REVISIONS made recently to the code for 
reinforced concrete of the American 
Concrete Institute decrease the allowable 
bond stress on plain bars and older types 
of deformed bars and increase the allow- 
able bond stress on new types of deformed 
bars. Top bars having more than 12 in. 
of concrete under them are assigned lower 
bond stresses than bars in other positions. 
All plain bars must now be hooked. 
Some of the new clauses are given in the 
following. 

The definition of a deformed bar is 
“a reinforcing bar conforming to the 
Standard Specifications for Minimum 
Requirements for the Deformations of 
Deformed Steel Bars for Concrete Rein- 
forcement (A.S.T.M. Designation : A 305). 
Bars not conforming to these specifica- 
tions shall be classed as plain bars. Wire 
mesh with welded intersections not 
farther apart than 6 in. in the direction 
of the principal reinforcement and with 
cross wires not smaller than No. 1o gauge 
may be rated as a deformed bar.” 


“In simple beams, or at the freely 
supported end of continuous beams, at 
least one-third the required positive 
reinforcement shall extend along the 
same face of the beam into the support 
a distance of 6 in.” 

“‘ Plain bars in tension shall terminate 
in standard hooks, except that hooks 
shall not be required on the positive 
reinforcement at interior supports of 
continuous members.”’ 

The allowable bond stresses are now : 


Max. stress 
(lb. per 
sq. mm.) 


Allowable 
stress 
Deformed bars 
Top bars 
In 2-way footings (except top 
bars) o-08f', 280 
All others o-10f'¢ 350 
Plain bars (must be hooked) 
Top bars 
In 2-way footings (except top 
owe 0°036f 126 
All others. o045f'e 158 


o-07f"e 245 


o-03f'. 105 


The stress f’, is the compressive strength 
of 6-in. cylinders at 28 days. 





STRONGER CONCRETE 


PNEUMATICALLY APPLIED... 


QUICKER AND CHEAPER 
BY THE 


PNEUMATIC 
CONCRETOR 


Air-applied concrete gives greater 
strength. it is absolutely imper- 
vious to moisture, and bonds so 
tightly as to act as an original 
part of the structure. 
perfect density, 
of the features o 
chemicals, etc. 


this unit. 
Send for leaflet to-day. 


BOULDER 


The Pneumatic Concretor applies concrete by a 
reater strength, minimum water content, and low cost application are a few 
ideal for steel work, masonry, timber, against corrosion, salt water, 


EQUIPMENT 


** shooting "’ action. 


LTD. 


18 HIGH STREET, BARNET, HERTS. PHONE: BARNET 4141 


April, 1951. 


*%& CABLES: BOULDER, BARNET 
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MISCELLANEOUS. 


DATA FOR PRICING 
REINFORCED CONCRETE. 


Materials. 
(Delivered in London area.) 


AGGREGATES (per cu. yd.).—Washed sand, 17s. 
Clean shingle: ? in., 15s. 2d.; $in., 17s. 6d. 
Thames ballast, 15s. 9d. Broken brick, 
? in., 17s. 6d. 

Cement (per ton, delivered at Charing Cross).— 

Portland cement, 6 tons and upwards, 85s. 6d. 
1 ton to 6 tons, 90s. 6d. Paper bags and 
non-returnable jute sacks included. 

Rapid-hardening Portland, 6s. above ordinary 
Portland. 

417,” 110s. in 6-ton loads; paper bags 
included. 

Aquacrete, 31s. 6d. above ordinary Portland ; 
paper bags included. 

Colorcrete (buff, red, and khaki), in 6-ton loads, 
127s.; paper bags included. 

Snowcrete, {12 3s., inc. paper bags. 

‘“* Super-Cement,”’ 31s. 6d. per ton above ordin 
arv Portland cement ; bags included. 

High-alumina cement, 1 ton and upwards, 
247s. per ton; paper bags 13s. 6d. per ton 
extra. 

Snowcem paint, 56s. per cwt. inc. containers. 

SHUTTERING.—For prices of timber, refer to S.R. & 
O., 1949, No. 1079 (price 1s. 1d.) and No. 94 
(price 5d.) issued by H.M. Stationery Office. 

REINFORCEMENT.—Mild steel round bars (per 
cwt.): § in. to 2§ in., 28s.2d. *% in. to 
4 in.,29s. @ in., 29s. 8d. } in., 31s. 


Materials and Labour. 
(Contracts up to £5000. Inc. 10 per cent. profit.) 
PoRTLAND CEMENT CONCRETE, I : 2: 4.— 

Foundations, 2s. 2d. percu. ft. Columns, 2s. 5d. 


per cu. ft. Beams, 2s. 5d. per cu. ft. Floor 
slabs 4 in. thick, 6s. rod. per sq. yd.; Do., 


5 in., 8s. 7d. ; Do., 6 in., ros. 3d. ; Do., 7 in., | 
12s. Walls 6 in. thick, ros. 3d. per sq. yd. | 
Add for hoisting 3s. 6d. per cu. yd. above | 


ground floor level. Add for rapid-hardening 
Portland cement 2s. per cu. yd. 
REINFORCEMENT.—Mild steel round bars, includ- 
ing cutting, bending, fixing, and wire (per 
cwt.)—} in. to J in., 48s. 6d. ¥& in. to $ in., 
438. 6d. *& in. to 2§ in., 42s. 
SHUTTERING AND SUPPORTS.— 
Walls, 155s. per square. 
Floors (average ro ft. high), 160s. per square. 
In small quantities, 1s. 8d. per sq. ft. 
Columns, average 18 in. by 18 in. (per sq.“ft.), 
ts. 8d.; in narrow widths, 2s. 
Beam sides and soffits, average 9 in. by 12 in. 
(per sq. ft.), 2s.; in narrow widths, 2s. 2d. 
Raking, cutting, and waste, 5d. per lin. ft. 
Labour on splays, 3d. per lin. ft. 
Small fillets to form chamfers, 6d. per lin. ft. 


Wages. 


The rates of wages on which the above prices 
are based are: Carpenters and joiners, 3s. 
per hour (carpenters 2d. a day tool money) ; 

ibourers, 2s. 6d.; Men on mixers and 
hoists, 2s. 7d.; Bar-benders, 2s. 8d. 


This column is specially compiled for ‘“‘ Concrete and 
Constructional Engineering,” and is strictly copyright. 
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Competition. 


A COMPETITION for ideas for improving 
the efficiency of the processes used in 
building and civil engineering is being 
held by Acrow (Engineers) Ltd. The 
prizes total 41000. The closing date for 
entries is July 2. Details may be had 
from the promoters at South Wharf, 
Paddington, London, W.2. 


Partnership. 


Mr. C. B. Brown, B.A.I., consulting 
engineer, of 16 Gloucester Place, London, 
W.1, has been joined in partnership by 
Dr. T. P. O'Sullivan, Ph.D., B.Sc.(Lond.). 
The practice is now known as Brown, 
O’Sullivan & Partners. 


Change of Address. 
Tue address of Sealocrete Products, Ltd., 
is now Atlantic Works, Hythe Road, 
London, N.W.10. Telephone: Ladbroke 
0015; Telegraphic Address: Exploiture, 
London. 


BAR-BENDING 
AND FIXING 








eal 


Overtons 


can always supply a first-class team of highly experienced 
bar-benders and fixers for any contract in the country— 
large or small. Send your inquiries to 


HOMELAND ROAD, KING’S LYNN. Telephone : 3073 























REINFORCEMENT 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d. a 
word: minimum ios. Other miscella- 
neous advertisements, 4d. a word; 10s. 
minimum. Box number ts. extra. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATIONS VACANT. The Trussed Concrete Steel 
Co., Ltd., invite applications for the following progressive 
positions on their permanent staff. (A) Civil or structural 
engineers with extensive experience in design and/or 
construction of reinforced concrete structures. Must have 
ability to carry responsibility. (B) Detailers with sound 
experience. (C) Draughtsmen with some knowledge of 
the subject. All positions are progressive and pensionable. 
Vacancies (B) and (C) occur in London and Manchester, 
and (A) in London only. If you are interested will you 
please let us have full details of your experience to Truscon 
House, 35/41, Lower Marsh, London, S.E.1. 


SITUATION VACANT. Civil and structural engineer 
required by the Cement and Concrete Association, age 
about 35-40 years, with wide experience of reinforced 
concrete design and construction and ability to express 
technical ideas in a clear and concise manner. The work 
includes the interpretation of technical information on 
concrete construction, advising on the use of concrete, and 
translating the results of research work to practice. The 
post is progressive and pensionable. Commencing salary 
according to age and experience. Write, giving particulars, 
to 52 Grosvenor Gardens, London, S.W.1. 


SITUATION VACANT. Reinforced concrete detailer 
required for permanent staff, Westminster. Salary {500- 
£700, according to experience. Applications, which should 
state age, details of experience, and salary required, to 
Box 2449, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. Engineer-designer required in 
the Glasgow office of a well-known firm of reinforced 
concrete engineers. Considerable experience in reinforced 
concrete design is an essential qualification. Also required 
junior designers and draughtsmen-detailers with sound 
experience in reinforced concrete drawing office work. 
The posts offer long-term employment to suitable appli- 
cants. Superannuation and profit-sharing schemes are 
in operation. Write, giving full particulars and past 
experience, to Box C.E. 590, at 191, Gresham House, 
London, E.C.2. 


SITUATION VACANT. Consulting engineers, West- 
minster, require civil engineer as salaried partner, age 
between 30 and 45, in Karachi, Pakistan. Salary {1,400 
to {1,800 per annum according to experience, plus bonus 
guafanteed at {200 p.a. minimum. Applicants should 
have a public school education and possess the A.M.I.C.E. 
qualifications or equivalent University degree, and should 
be experienced in public works and reinforced concrete, 
structural steelwork, etc., either with Contractors or con- 
sulting engineers. Three months’ leave with free passage 
home every two years. Applications giving full details 
of education and experience to Box 2453, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATION VACANT. Contracts manager required, 
specialising in reinforced concrete work, particularly in 
reinforced concrete frames, multi-story buildings, reser- 
voirs, silos, etc. Good bonus on results. Permanent and 
pensionable position. House available if required. Write 
in first instance, stating age, salary required, and experience, 
to Waters, Ltp., 1258 London Road, Norbury, London, 
S.W.16. 


SITUATION VACANT. Manager required for modern 
precast concrete factory, Staines district, employing 80 men. 
Annual turnover exceeding £100,000, top quality products. 
Must be capable of directing existing staff, good salesman 
ind negotiator, able to discuss projects with architects and 
engineers. Must have held similar position before. House 
available if required. Topsalary paid, together with bonus 
on results. Permanent and pensionable position for the 
right man. Please write in first instance, stating age, 
salary required, and experience, to Wares, Ltp., 1258 
London Road, Norbury, London, S.W.16. 
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SITUATIONS VACANT. Howard Humphreys & Sons 
require immediately the following staff for sewerage and 
water supply schemes. (1) Draughtsmen with not less 
than five years’ experience and (2) draughtsmen with three 
years’ experience in one or both of these branches of civil 
engineering. Also (3) draughtsmen with not less than four 
years’ experience in reinforced concrete detailing. Full 
particulars of training and experience, with dates, age, and 
salary required, in confidence, to 191 Victoria Street, 
London, S.W.1. 

SITUATION VACANT. Civil engineer agent required to 
take charge of contracts in reinforced concrete involving 
barrel vault roof construction. The successful applicant 
will be based in the Greater London area, controlling con 
tracts within a 40-50 mile radius. Only applicants who 
have the necessary ability and initiative to control and 
develop an expanding business, with considerable scope 
for progress and advancement within the company, need 
apply. Box 2455, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, 5.W.1 


SITUATIONS VACANT. Old-established firm of consult- 
ing civil engineers has a number of vacancies for civil 
engineering assistants and reinforced concrete designers 
for general building work in connection with generating 
stations and a variety of industrial construction. Positions 
are of a permanent character, and opportunities for indivi 
dual ability and initiative will be provided. A full-scale 
superannuation scheme is in operation. Salaries will in 
the first place be in accordance with experience and 
qualifications, but will be under constant review for adjust 
ment in accordance with proved ability. The majority 
of applicants will be interviewed, when full details of the 
character of the work will be explained. Travelling 
expenses, etc., for interviews will be refunded. Applicants 
are asked to send full details of experience, etc., and 
approximate salary required, to C. S. Attott & Son, 
North Parade, St. Mary's Parsonage, Manchester, 3. 


SITUATIONS VACANT. Consulting engineers (struc- 
tural), Westminster and Liverpool, are shortly opening a 
large new country office at Haslemere, Surrey, where the 
following vacancies are available on permanent staff. 
2 Senior reinforced concrete detailers, commencing salary 
£650 to {750 p.a. 3 Junior reinforced concrete detailers, 
commencing salary £350 to {500 p.a. 5 Learners, starting 
salary {150 p.a. The office is within 5 minutes’ easy walk 
of Haslemere main line station, and applications will be 
considered only from staff who live within easy daily 
travelling distance from Haslemere. Pension scheme. 
Applications, which will be treated as confidential, stating 
age, experience and salary required, to Box No. 2456, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1. 


SITUATIONS VACANT. Draughtsmen. Internationally 
known English company with drawing offices in Regent 
Street, London, require now a number of draughts- 
men experienced in one of the following: (a) structural 
concrete (seniors with design knowledge), (6) eclec- 
trical layouts, (c) piping of oil refinery or chemical 
or boiler plants or in underground drainage, (d) pressure 
vessels (tower and tank). Applicants with experience in 
other fields of draughtsmanship will be considered for con 
version training. Generous salary will be given according 
to qualifications and experience. Good prospects of early 
promotion are offered to men of ability in this company, 
in a rapidly expanding industry. Good conditions of 
service, including pension scheme, sickness benefits and 
five-day week. Sports and social club. Special leave and 
pay for Territorials and “‘Z" men. Successful applicants 
will work in the London area and those selected for inter- 
view will be re-imbursed their travelling expenses. Replies, 
in strict confidence, and giving full details of education and 
employment history and any service record, to Tae Lummus 
Co., Lrp., Imperial House, 80 Regent Street, London, W.1. 
SITUATION VACANT. Keen designer-detailer required 
by well-known company in South Lancashire. Must be 
capable of detailing large reinforced concrete structures 
working from designer's notes and sketches, and to under 
take simple design. Good salary paid, staff bonus, and 
superannuation schemes available, and opportunity given 
to inspect work during construction. Full particulars to 
Box 2458, Concrete AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, 5.W.1. 

SITUATIONS VACANT. Experienced concrete designers 
and detailers wanted for Southern Rhodesia. Candidates 
should have had at least five years’ experience of com- 
petitive designing. Free passages. Salary according to 
experience and qualifications. Write details in confidence 
to Box 66/3, c/o 95 Bishopsgate, London, E.C.2. 


(Continued on page Ix.) 
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MISCELLANEOUS ADVERTISEMENTS. 
(Continued from page lix.) 


SITUATION VACANT. Architectural draughtsman re- 
quired for the engineering department of a large metal- 
lurgical works at Rainham, Essex. Applicant should be 
age 21 to 25 years, should have a sound knowledge of 
building construction and prices, and should be capable 
of preparing working drawings with a minimum of super- 
vision. The successful applicant will obtain experience 
in civil engineering work and will be given opportunities to 
learn the practical side of structural design. Please state 
age, experience, and salary. Box 226, c/o Dawson's, 
129 Cannon Street, London, E.C.4. 

SITUATIONS VACANT. Experienced designers required 
for East Africa by long-established company of reinforced 
concrete specialists employed primarily on design of com- 
mercial structures. Unmarried men preferred. 4}-year 
contract with paid passages. Salary commensurate with 
experience and qualifications. Write Box 67/3, c/o 
95 Bishopsgate, London, E.C.2. 

SITUATION VACANT. Reinforced concrete designer 
and detailer wanted for London office of professional 
engineers. Position offers exceptional opportunity for 
all-round experience. Good prospects of promotion. 
Box 2460, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 

SITUATION VACANT. Midland precast concrete works 
require assistant, 24-30, with initiative and drive, to take 
charge of section of production. Previous knowledge 
preferable, but not essential. Good prospects of advance- 
ment. Accommodation may be available. Staff pension 
scheme. Box 2461, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 
SITUATIONS VACANT. Reinforced concrete detailers 
required. Apply, with details of experience, etc., to 
J. L. Krer & Co., Lrp., Civil Engineering Contractors, 
7 Lygon Place, London, S.W.1. 

SITUATION VACANT. Draughtsman with at least three 
years’ experience in reinforced concrete detailing required 
immediately. Apply in writing to Peter Linn & Co., Lrp., 
Stratton House, Piccadilly, London, W.1, stating age, 
experience, and salary required. 

SITUATIONS VACANT. Reinforced concrete designers 
and detailers required in W.1. office. Five-day week, 
canteen, Write, stating experience, to ‘“‘ Twistee.” 
REINFORCEMENT, Ltp., 43 Upper Grosvenor Street, 
London, W.1. 

SITUATION VACANT. Firm of consulting and manu- 
facturing engineers requires a versatile reinforced concrete 
draughtsman with a knowledge of general building con 
struction to work at Dagenham. Excellent conditions 
with permanency. Box 2462, Concrete anp Construc- 
TIONAL ENGINEERING, 14 Dartmouth Street, London, W.1. 
SITUATIONS VACANT. Civil Engineering Assistants 
(Unestablished), Applications are invited from British- 
born subjects to fill the above vacancies with the Ministry 
of Works at sites in various parts of the country but mainl 
in the south of England. Hostel accommodation is = 4 
able at most sites. Candidates should be capable of reading 
building and civil engineering drawings and have knowledge 
of use of level and theodolite for setting-out and checking. 
Duties should prove of considerable value to men studying 
for civil engineering qualifications and needing site experi- 
ence. Salary scale ( vincial) is {283 (age 21) to £495 
per annum. Starting salaries would be assessed according 
to age, training, and experience, but would not normally 
exceed {420 per annum at age 28 and above. Written 
applications giving date of birth, education, full details of 
qualifications, and experience of posts held (including dates) 
should be addressed to APpoINTMENTS OFFICER, MINISTRY 
or Labour AND NATIONAL Service, 1-6 Tavistock Square, 
London, W.C.1, quoting reference number KJg4, within 
14 days of appearance of this advertisement. In no cir 
cumstances should original testimonials be forwarded. 
Only candidates selected for interview will be advised. 





Specialities Allied to— 


CONCRETE & BUILDING PRODUCTS 

including Accelerators, Retarders, Hardeners, 

Waterproofers, Oilproofers, Cement Paints, etc. | 

For full particulars please write 

ALLIED BUILDING COMMODITIES 
LITTLE ROYD, HUDDERSFIELD. 
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SITUATIONS WANTED. 
PROFESSIONAL SERVICES. Two chartered engineers 
with 20 years’ experience in the design of reinforced concrete 
and structural steelwork are prepared to complete designs, 
working drawings, bills of quantities, and bending schedules, 
Box 2457, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATION WANTED. Reinforced concrete designer 
with experience is able to undertake part-time work at 
home for consulting engineers. Design and detailing of 
all types of reinforced concrete structures. Write, giving 
your requirements, to Box 2459, ConcRETE AND Con 


STRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


FOR SALE. 


FOR SALE. Offers invited for “V" type trestle pier 
approximately 150 ft. long x 15 ft. high x 15 ft. wide. 
Components can be inspected at site. Apply to Ropert 
M. Dovctas (Contractors), Lrp., Feasts Works, 
Lianelly, Carms. 


FOR SALE. New 2j-in. bore rubberised canvas suction 
hose with coiled rust-proofed wire insert in 12 ft. and 6 ft. 
a tos. and 5s. per length, carr. paid. Small orders 
C.W.O. please. Wooprieco & Turner, Burnley. Tele- 
phone: Burnley 3065. 


PUBLIC NOTICE. 


PNEUMOCONIOSIS. 


The Minister of National Insurance has referred to | 

the Industrial Injuries Advisory Council for further 

| consideration the question of the method of prescrib- 
ing pneumoconiosis under the National Insurance 
(Industrial Injuries) Act, 1946, i.e. how the classes of 

| insured persons eligible for benefit for the disease 

| should be defined. The disease is at present prescribed 

| by reference to a schedule of occupations which are | 
known to give rise to a risk of the disease. These | 
occupations are set out in Part II of the First Schedule | 
to the National Insurance (Industrial Injuries) | 

| (Prescribed Diseases) Regulations, 1948 (S.1. 1948, 
No, 1371). . 

The Council propose to review this method of 

| prescription and to consider possible alternatives, e.g. 
prescription generally for all insured persons, or by 
reference to occupations involving exposure to con- 

| centrations of specified dusts. The Council may also 

| re-consider the definition of pneumoconiosis which for 
the purposes of the Act means “ fibrosis of the lungs 
due to silica dust, asbestos dust or other dust, and 
includes the condition of the lungs known as dust 
reticulation "’. 

The Council are prepared to receive evidence from 
any persons or bodies interested, who should com- 
municate with their Secretary, Mr. S. E. WaLpron, 
O.B.E., Ministry oF NATIONAL LNsURANCE, 30 Euston | 
Square, London, N.W.1, assoon as possible, and in any | 
event not later than 1st May, 1951. An explanatory 
memorandum on the subject will be supplied on | 





for 100°|. 


SEND FOR 





WATERPROOF 
CONCRETE 


DAMP - PROOFING LTD. 


DETAILS 


DEPTFORD Tel. TiDewsy 1486-7 LONDON,S.E. 
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cans. Shr — 


Bodiam Castle 


P Sout when working against the cock use 


Al7 CEMENT 


QUICK SETTING 
EXTRA RAPID-HARDENING 


Full particulars of ‘4:7 Cement’ will be sent on application to:— 


THE CEMENT MARKETING COMPANY LIMITED 


PORTLAND HOUSE: TOTHILL STREET-LONDON: SW: 


G. & T. EARLE LTD * WILMINGTON ~:~ HULL 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD: PENARTH: GLAM 








CONCRETE AND CONSTRUCTIONAL ENGINEERING APRIL, 1951. 





Every 

well-planned road 
laid in 
Reinforced Concrete 
is a step nearer 

to national 

highway perfection 


REINFORCEMENT FOR ROADS 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Sheffield, Cardiff, Glasgow, 
Dublin, Belfast 
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